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In this book "‘will be found all that is required in Arithmetic of 
the students of our Indian Universities. It will be useful to 
students who may afterwards have to serve in Mercantile offices. 
-Any oiie, who intends to learn .Arithmetic thoroughly, will find in it 
a safe and complete guide. It differs from the existing, treatises 
in the greater prominence given to Unitary Method and 
Arithmetical Equations. The Unitary Method (called Subhankars 
method in this country) is practically more useful than the method 
of Rule of Three. The solution of a . problem by the Unitary 
method gives a greater insight into it than the method of Rule 
of Three, the use of which in most cases is merely mechanical. 
The Arithmetical Equations require only certain a.xioins which are 
common to all branches of Mathematics. 

The Examples in this book are more numerous and of greater 
variety in the belief that a sound knowledge of the analytical part 
of Mathematics requires a sound knowledge of .Arithmetic, and 
this can be effected only by the student being drilled with home 
e.xercises of at least four .sums of Arithmetic every day from the 
Sth to the 3rd class. The collection of e.xamples in this book is 
sufficiently large to obviate the necessity of buying another book 
of Arithmetic. Typical examples of every variety have been 
worked out, and no pains have been spared to make them really 
■instructive. 

One-third of the more important examples in each set should 
be worked out in the class and the remaining two-thirds may be 
given as home exercises. The more difficult examples in each set 
and the Miscellaneous Examples may advantageously be left for 
a revisional course. The Oral Examples should not be neglected. 


Typographical errors are likely to have crept in this the first 
edition. I shall, therefore, feel highly obliged if any one using 
this book would be good enough to point them out either to me 
or to the publishers. 

In conclusion, I have to thank many friends who have assisted 
me in the verification of the Answers of the examples of this 
book, and especially Babu Chunilal Sil, late principal Mathematical 
Teacher of the General Assembly’s Institution and author of 
several mathematical works, who has materially helped me in the 
preparation of this work and without whose help it would perhaps 
not have been possible for me to complete it. 
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edition of which has been sold oft' in the very brief space of 
two months. 

I also take this opportunity of acknowledging the help given 
me by .several of my friends in pointing out errors, verifying 
answers of examples, and making valuable suggestions. 

In this edition only slight alterations have been made here 
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reduce the size of the book. 
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PREFACE TO THE THIRD EDITION. 

In this edition the book bas been thoroughly revised and only 
slight alterations and additions have been* made in certain places. 
Almost all the examples have been worked anew in the course 
of preparing the Key to this book which has been out about a 
month ago. 1 hope that few errors are left in this edition. 

I have to tender my thanks to my friends and correspondents 
who have pointed out errors and communicated suggestions for 
the improvement of the book. Any communication for the 
improvement of the book will be thankfully received. 
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PREFACE TO THE SEVENTH EDITION. 

In this edition the book has been thoroughly revised and 
several alterations and additions have been made. Many unimportant 
articles and examples have been omitted to reduce the bulk of the 
book ,sncl at the same time great pains have been taken to ensure 
accuracy in the examples and the answers. 
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CHAPTER I. 

Definitions, Names of HumDeps, Notation and Humeration. 

I. DEFINITIONS AND PRELIMINAEY NOTIONS. 

1. Anything that is capable of increase or diminution is called 

a magnittide. 

2. A magnitude may be whole and undivided, as the length of 
a stick, a period of time ; or it may consist of separate and distinct 
parts, as a heap of pebbles, a herd of oxen, a pack of dogs. 

3. When a magnitude is whole and undivided, we select some 
well-marked magnitude of that kind which we call its nnit, and 
by counting this unit a sufficient number of times, we make up the 
given magnitude j but if the magnitude be made up of distinct objects, 
we select an object of that kind as our TUiit, and see how many of 
these units are to be taken to make up the given magnitude. 

4. Hence, a tinit, or as it is generally called unity, is the 
representation of a thing considered in its individual capacity, 
without regard to the parts of which it may be made up, and it is 
the Base or Element of all our computations. 

Thus, each of the terms, a man, a house, a pound, &c. denotes 
one individual of its kind, being the same as one man, one house, one 
pound, &c. respectively | and these are the bases or elements by 
means of which several ram, several houses, several pounds, &c., 
may be computed. 

5. A magnitude represented as made up of one or more of its 
unit, is called a quantity, and the result of the comparison of the 
given magnitude with its unit respecting how many times it contains 
its unit is called a number. 

Thus, the length of a stick, a heap of pebbles are mafinitudes ; 
ten yards, a hundred pebbles are quantities ; ten and a hundred are 
numbers. • 

6. Hence, number signifies otie or more units, or denotes one 
or more distinct objects of the same kind. 

Thus, one man, two houses, three pounds, &c. which are 
represented by the numbers Aw, &c. denote one or more 
individuals of the same kind.^ . 
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7. Numbers thus viewed or considered are termed whole 
numbers or integers ; and the unit is considered as the first or 
least integer. 

8. The measure or numerical value of any quantity is the 
number of times the quantity contains the unit. 

Thus, when a foot is used as the unit of length, and we speak 
of a rod as four feet long, the number Jour represents the measure 
of the stick. 

9. Hence the measure of a quantity represents its relative 
magnitude, but the measure and the unit together indicate its 
absolute magnitude. 

10. Numbers are either abstract or concrete. 

K concrete or applicate number is a number of objects or units 
of any kind ; an abstract number is a number considered separately 
and without any relation to objects. 

Thus,y?w apples, ten four mtxi concrete numbers; 

/iw, ten, four are abstract numbers. 

11. Hence, an number is a number in its literal sense, 

giving the idea of times or repetitions ; but a concrete number is 
simply a quantity. 

12. Arithmetic is the Science of numbers. It investigates 
their properties, and. points out methods of calculations by means 
of them. 

n. NAMES OP NUMBERS. 

13. The Symbol or Representation of unit or unity is i j but 
instead of other numbers being expressed by assemblages or multi- 
tudes of units placed together, which would soon become embarrass- 
ing, other characters or symbols have been invented, by means of 
which every number however great may be expressed; again, 
instead of a different symbol being adopted for every different 
number, which would soon become equally inconvenient, all numbers 
are expressed by means of the following ten symbols, or as they are 
usually termed figures, and sometimes digits, which have their 
names respectively annexed:— 



the first of which are all defined by their names ; thus, one and 
one is two ; two and one is three; three and one is four ; four 
and one is five; and so on; and the last which is variously 
denominated zero, cipher, or nought, when standing by itself ha.5 
no signification, or at most, denotes the absence of number, and is to 
be regarded merely as an auxiliary for the purposes hereafter 
to be e,xplained. These nine digits are called simple nunibersy unA 
units of the first order. Their names are pei-fectly arbitrary. 


NAMES OE NUMBERS. // * «> \\ 3 

14. The ne.xt number is nine and one, give it the haiHe 

ten. Ten forms a single of t?ie second and by c^cfiiti^'g 

by *'«, as we before counted by one, we have \\ '■ ci-J / : 

one-ten, two-ten, three-ten, four-ten . .>^iiife-t'en t 
or more briefly, remembering that ' ty” is e^'i5!Ble,nt??lo^'eH, and 
treating ten as a simple number, we say 

ten, twenty, thirty, forty, ninety. 

The names of the nine numbers between ten and twenty, are 
eleven, twelve, thirteen, fourteen, fifteen, ...nineteen. 

The names of the nine numbers between twenty and thirty, 
thirty and forty, ...... as also the nine numbers that follow ninety 

are formed by placing in order the names of the first nine numbers 
after twenty, thirty, — , ninety. Thus we get at last ninety-nine. 

15. The number which follows ninety-nine is ninety-nine and 
one, or i'cw *nj, and is called a hundred. It is a single unit of the 
third order, and by counting by hundreds as we counted by simple 
■units, we have 

one-hundred, two-hundred, three-hundred nine-hundred. 

The names of the ninety-nine numbers between one hundred 
and two hundred, two hundred and three hundred,,...,., as also the 
ninety-nine numbers that follow nine hundred, are formed by placing 
in order the names of the first ninety-nine numbers after one hun- 
dred, two hundred, nine hundred. Thus we get at last nine 

hundred and ninety-nine. 

16. The number which follows nine hundred and ninety-nine 
is nine hundred ninety-nine and one or ten hundred, and is called 
a thousand. It is a single unit of the fourth order. Proceeding 
as before, we get ten-thousand as forming a single unit of the fifth 
order, and ten ten-thousands or a hundred thousand as a single unit 
of the sixth order •, hvA ihexs being no independent names for these 
units we call a thousand as a second principal unit, and count by 
units, tens and hundreds of thousands. 

The names of the nine hundred and ninety-nine numbers 
between one thousand and two thousand, two thousand and three 

thousand, as also the nine hundred and ninety-nine numbers 

that follow hundreds of thousand are formed by placing in order the 
names of the first nine hundred and ninety-nine numbers after one 
thousand, two thousand, hundreds of thousands. 

17. The next number is s, thousand thousands, and forms a 
single unit of^ the seventh order. It has an independent name and 
is called a milliou. Considering a million as a third principal unit, 
we count by units, tens, hundreds, thousands, ten-thousands, and 
hundred-thousands of millions. 

18. Lastly, we come to a million millions, which is called a 
billion, and forms a single mdt of the thirteenth order. Proceeding 
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I trillion, 

ion, and so on. 

The periods which follow the above in succession are quin- 
tillion, sextillion, septillion, octillion, &c. 

In France and some of the United States of America a thou- 
sand millions is called a billion, a thousand hWYmns a trillion, and so 
on ; hence a billion in England is a trillion in America, &c. 

19. From what has been said above, it appears that we 
practically employ not more than thirteen independent words \—one, 
two, three, four, five, six, seven, eight, nine, ten, hundred, thousand, 
million, and that ten units of any order always make one unit of the 
next higher order. 

III. NOTATION. 

20. Notation is the method of expressing by certain symbols 
or characters, any proposed number expressed in words. 

21. Beginners have already learnffrom Art. 13 how to express 
the numbers from one to nine by one figure ; the following Article 
will teach them to express numbers from ten to ninety-nine by the 
use of two figures. 

22. When a figure is placed on the right of the same or any 
other figure it has by universal agreement, the effect of increasing 
the value of the last mentioned figure tenfold, at the same time that 
it retains its own value. 


Thus, beginning with the auxiliary digit 0, \ 
numbers and their representations ; — 


11 eleven 

12 twelve 

13 thirteen 
U fourteen 

15 fifteen 

16 sixteen 

17 seventeen 

18 eighteen 
ig nineteen 

20 twenty 

21 twenty-one 

22 twenty-two 

23 twenty-three 
.24 twenty-four 

25 twenty-five 

26 twenty-six 

27 twenty-seven 

28 twenty-eight 


29 twenty-nine 

30 thirty 

31 thirty-one 

32 thirty-two 

33 thirty-three 

34 thirty-four 

35 thirty-five 

36 thirty-six 

37 thirty-seven 

38 thirty-eight 

39 thirty-nine 

40 forty 

41 forty-one 

42 forty-two 

43 forty, three 

44 forty-four 

45 forty-five 

46 forty-six 

47 forty-seven 


I have the following 

48 forty-eight 

49 fotry-nine 

50 fifty 

5 1 fifty-one 
Sa fifty-two, 

53 fifty-three 

54 fifty-four 

55 fifty-five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 
, 60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three' 

64 sixty-four 

65 sixty-five 

66 sixty-six 


.TT*5>';X 


5 ; sixty-seven 

68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-four 

75 seventy-five 

76 seventy-six 
sventy-seven 


NOTATION. 

78 seventy-eight 

79 seventy-nine 
So eighty 

81 eighty-one 

82 eighty-two 

83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six 

87 eighty-seven 
"B eighty-eight 



which is the largest number that can be expressed by two digits. 


23 . The use of two, either the same or different figures, will 
not enable us to go beyond this number, but a repetition of the con- 
trivance in the last Article, will by means of more figures supply 
the defect. 

Thus, supposing the effect of any figure’s being placed on the 

right of symbols formed "" — —1-- — ; -n ...,1.,..^ 

tenfold^ we shall have 

100 one hundred 

101 one hundred and 01 

103 one hundred and tv 


above, to be to increase ail their values 


&c. 


&c. 


0 hundred 
o hundred and one 
o hundred and two 
&c. 


■so likewise of succeeding numbers ; thus, we have 

345 three hundred and forty-five 1 750 seven hundred and fifty 
586 five hundred and eighty-six | 946 nine hundred and forty-six 
and again 999 will be nine hundred and ninety-nine^ which is the 
largest number capable of being e.xpressed by three figures. 

Here, the first figure on the right hand is said to occupy the 
units' place, the second, the place of tens, and the third, that of 
hundreds. 

Of the auxiliary digit o, the sole use is in the effect specified in 
the last two Articles ; and all figures to the right of it will therefore 
be unaffected by it- 

24 . In estimating numerical magnitudes, we proceed in order 
from hundreds, to thousands, tens of thousands, and hundreds of 
thousands j millions, tens of tnillions, and hundreds of millions ■, 
in jrrecisely the same manner as we have done above from units to 
tens, and from tens to hundreds. 

25 . Agreeably to the principle of Art. 22, it is assumed X\viO. 
‘''any figure placed on the right of one or more figures, has the effect 
of increasing every one of them tenfold without altering its own 
value” ; and this enables us to express with . facility any number 
whatever. 
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Thus, 1000 will represent one thousand. 

5493 will represent five, thousand, four hundred and 
ninety-three. 

23456 will- represent twenty- three thousand, four hundred 
and fifty- six. 

729054 will represent seven hundred twenty-nine thousand 
and fifty-four. 

1S03205 will represent one million, eight hundred three thou- 
sand, two hundred and five. 

32754081 will represent thirty-two million, seven hundred fifty- 
four thousand, and eighty-one. 

473025004 will represent four hundred seventy-three million, 
twenty-five thousand and four, 

36 . If the first three figures beginning from the right-hand be 
denominated so mmy uniis, tens of units and hundreds of tc7iiis^ it 
follows that the next three figures taken in the same way will be 
thousands, tens of thousands, and hundreds of thousands ; the next 
three in order will be millions, tens of millions, and hundreds of 
millions ; and so on. 

Whence, to express in figures any number proposed, we have 
only to consider in which of these divisions e.ach part of it ought to 
be found, observing that three figures from the right must be taken 
to make each division complete, before we proceed to the next. Thu-s, 

Ex. I. Express by means of figures : Thirty-five thousand 
eight hundred and nineteen. 

Here, eight hundred and nineteen belongs to the division 
on the right ; and is written S19 ; also, thirty-five thousand must be 
found in the second division from the right, and is 35 : whence the 
proposed number will be expressed by 35,819. 

Ex. 3. Write down in figures the number ; Five million, 
twsnly-five thousand, six hundred and seven. 

In this case, the first division on the right will be 607 ; the second 
will be 025, the digit o being affixed to the left of the others without 
altering their values, to make up the required number of three ; and 
the third is 5 .- so that the expression required will be 5,025,607. 

ii,r. ^5. Express by figures the following number ; Five hundred 
and seventy millmi, two hundred six thousand and fifty four. 

Here, the dis'ision is 054, the o altering only the values of 
the figures in the divisions ; the second division is 206 t 

■ id the third is 570 ; whence the number proposed is correctly 
'oressetl by 570,206,054. 

37. This method of notation can never present any difficulty, 
provided it be carefully remembered that every division of figures, 
as we proceed from the.right hand towards the left must be comple- 

as far as it is possible ; and by a little practice, we shall be en~ 
■ 'Ted to write down any number by beginning at ‘iba left hand. 
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Ex. I. To write down .SV;i; hundred ant^urhen millto>i ' ' 
hundred and rve observe that the \aiv5sfon oi vtillifiii / 

will be 613 j that of thousands wilt be 000, and tXa^-'of miits 525;J|'.sd 
that the number is expressed by 613,000,527. ' 

Ex. 3 . To represent Ten thousand million byrn^'Ses-iTor the 
division we have to, and for each of the second and 

first 000, so that the representation required is 10,000,000,000. 

Examples I. 

Represent the following numbers in figures : — 

1 . Forty-three ; seventy- nine ; sixty-five ; eighty-four ; fifty- 
eight ; ninety-seven ; sixty ; eighty-seven. 

2 . Four hundred and forty-nine j five hundred and ninety-eight j 
seven hundred and four j four hundred and five ; two hundred and 
thirty-five ; nine hundred and fifty-eight ; seven hundred and twenty- 
five i eight hundred and thirty-five. , 

3 . Four thousand ; seven thousand, eight hundred and four j 
eighty-nine thousand and sixty-three ; fifty-three thousand, two 
hundred and tvven ty- three ; eight thousand and forty-six ; six hundred 
three thousand, two hundred and forty ; five hundred thousand, five 
hundred and five j nine hundred nine thousand and nine. 

4 . Three hundred forty-one thousand, three hundred and 
twenty-three j two hundred thousand and seventy-five ; seven hundred 
seven thousand and seventy ; five hundred thousand ; eighty thousand 
and eight ; four hundred two thousand and seven hundred. 

6. Nine million, forty-three thousand, six hundred and two ; 
seven million, eight hundred fifty-nine thousand, six hundred and 
thirty-two; three million, forty thousand and twenty; one million, 
four hundred and three thousand ; five million, five hundred thousand, 
six hundred, and seventy-six ; eleven million and five ; one million, 
three hundred, seventy-eight thousand, two hundred and sixty-seven ; 
one million, ten thousand and one. 

6. Forty-five million, three hundred eighty-seven thousand and 
twenty-five; ninety-two million, five hundred sixty-eight thou- 
sand, nine hundred and eighty-five j eleven million, five hundred 
sixty-five thousand, four hundred and thirty-seven ; forty million, 
forty thousand and five ; ninety-six million, ninety-six thousand and 

7 . Three hundred forty-nine million, four thousand and sixty- 
five ; one hundred million, thirteen thousand and one ; nine hundred 
nine million, nine thousand and ninety-nine ; eight hundred forty-two 
million, two hundred forty-six thousand, four hundred and eighty- 
four ; three million, four hundred fifty-two thousand, one hundred 
and sixty-one ; four hundred ninety-four million. 

8. Ninety-nine million, ninety-nine thousand and ninety-nine ; 
one hundred eleven million, six hundred fifty thousand and fifty ; 
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six hundred forty million, sixty-four thousand and six hundred ; five 
hundred million, seven hundred three thousand and two ; six hun- 
dred nine million, one thousand, two hundred and eight. 

9. Two thousand, eight hundred four million, two hundred 
fifty-two thousand and ninety-seven ; twelve thousand, thirty-six 
million, fifty-four thousand and seventy-nine j four thousand million, 
nine hundred thousand and five ; six thousand, three hundred four 
million, five hundred six thousand, five hundred and six ; forty 
thousand, two hundred eighty million, five hundred thirty thousand, 
two hundred and fifty-nine. 

10. Four hundred thousand million and ten thousand j eight 
hundred thirty-six thousand, five hundred and seventy-three million, 
two hundred forty-four thousand and six ; nine hundred thousand, 
nine hundred million, nine hundred thousand and nine ; six hundred 
thousand, sixty million, six thousand and six. 

11. Nine thousand, four hundred five million, four thousand, 
five hundred and fifty ; four hundred thirteen thousand, seven hun- 
dred twenty-three million, nine thousand and four j five thousand, 
and eight hundred eight million, sixty-eight thousand and eighty. 

13. Eight billion, two hundred seven thousand and five i three 
billion, four thousand, seven hundred two million, one hundred sixty- 
four thousand, seven hundred and twenty-two ; one billion, three 
hundred thousand and five. 

13. Ninety-nine billion, ninety million, ninety-nine thousand, 
nine hundred and nine ; one hundred billion, one hundred ninety-six 
thousand, four hundred million, ten thousand and nine. 

14. Six hundred fifty-four thousand, three hundred twenty-three 
billion, four thousand, twenty-one million, fifty thousand, three hun- 
dred and one ; forty-seven thousand, five hundred twenty-six billion, 
eight hundred seventy thousand, seven hundred forty-four million, 
one hundred three thousand, two hundred and eighty-four. 

15. Nine trillion, four billion, six hundred forty million, three 
hundred and sixty-five. 

16. Write in figures the least number of six digits and the 
greatest number of eight digits. How many numbers are repie.sent- 
ed by three digits ? 

17. Write down in figures all the numbers between eighty- 
seven and ninety-three, between six hundred and eleven to si.x 
hundred and twenty, and between nine hundred and forty-seven to 
nine hundred and seventy. 

18. When told to write five million, five hundred five thousand, 
five hundred and five in figures, one boy wrote 550555, and another 
wrote 50550505 ; what mistakes did they commit ? 


28- It will be observed, from what has been said, that each 
of the nine figures or digits, !, 3, 3, 4, 5, 6, 7, 8, 9, has a simple. 
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have occurred to the reader, that every one of th’hse;;sigjlffiQtfnt'di^ritb, 
in addition to its simple value, which is fi.ved and c^ahi'* possesses 
also a local or accidental value dependent upon the situation in 
which it is placed. 

Thus, in the expression of the number, Four thousand threa 
which will be 4321, the I in the first pUice 
on the rig-ht hand, retains its simple value ; the second figure 2, 
in its situation denotes two tens or twenty ; the third is three 
hundreds^ and the fourth is four thousands ; so that the local values 
of 2, 3 and 4 here, are respectively, ife» times, a hu7tdred times and 
a thousand times, as great as their simple values ; and it is the 
circumstance of assigning to each of the significant figures a local 
as well as a simple value, which confers upon the system, the 
immense powers it possesses. 

29. The characters i, 2, 3. 4, 3, 6, 7, 8, 9, o and the. mode of 
representing numbers by their combinations were first invented by the 
Hindus. The word Digit (denoting a Finger) usually applied to these 
characters, seems to point out the means originally employed in 
estimating numerical magnitudes ; the number fo, which is called the 
Base or Radix of the system, and by which the local values of the 
digits-ate regulated, being that of the Fingers of both hands. Thus 
came the name Decimal System of Notation. The system was 
borrowed from the Hindus by the Arabs, who introduced it into Europe 
about the i ith century. Hence the Europeans call it \!aa Arabic Nota- 
tion. The Notation appears to be as complete and convenient as can 
well be imagined, and in its present state may certainly be regarded 
as one of the greatest and most successful efforts of human ingenuity 
ever exhibited to the world. 

IV. NUMERATION. 

30 . Numeration is the art of reading or estimating the value 
of a number e.xpressed by figures, and is therefore the reverse of 
Notation. 

31 . From the circumstance of every figure possessing a /oca/ 
as well as a simple value, it follows that the value of each figure 
must be estimated by the place which it occupies ; hence, a figure 
standing by itself expresses so many units; a figure in the second 
place from the right, denotes so many ; a figure in the third 
place, so many and so on: consequently, if we suppose 
any numerical expression to be divided into periods, or portions each 
consisting of three figures as far as they go, the figures of the period 
on the right will be units, and tens and hundreds of units ; those of 
the next will be units, tens and hundreds of thousands ; those of 
the third will be units, tens and hundreds of millions ; and so on. 
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Thus, 25 is read twenty-five. 

304 is read three hundred and four. 

5,287 is read five thousand, two hundred and eighty- 
seven^ 

fiOi539 is s'itty thousand, five hundred and 

thirty-nine. 

207,385 is read two hundred seven thousand, three 
hundred and eighty-five. 

1,739,204 is read one million, seven hundred thirty-nine 
thousand, two hundred and four. 

35,024,37615 read thirty-five million, twenty-four thousand, 
three hundred and seven ty-.six. 

275,008,005 is read two hundred seventy-five million,, 
eight thousand and five. 

32 . In each of the above instances, we conceive the expression 
to be separated into periods of three figures each as far as they 
go, beginning at the right hand. But if the number contains more 
than nine figures, then instead of supposing that each division 
consists of three figures, if we include w.r figures as far as we can in 
each division from the right hand, the first may be regarded as so 
many hundreds of thousands of units ; the next as so many hundreds 
of thousands of millions ; the next as so many hundreds of thou- 
sands of what are called billions, and the succeeding divisions, of so 
many hundreds of thousands of what are termed trillions, quad- 
rillions, &c. 

Thus, 34,567008,093402 is read thirty-four billion, five hundred 
sixty-seven thousand and eight million, ninety-three thousand four 
hundred and two. 

33 . The last two .Articles will be rendered more clear by the 
following scheme, called the Numeration Table. 


34. In reference to what was said in An. proper, 

to observe that the method of proceeding differs fn^nv’ adopted' 
lay the French and some other Ktiropean Aldthmeticia'^i^^^vho^i^adhere 
throughout to divisions of three figures, according to the 'prTBGiple of 
Art. 31, and after the division of millions, proceed directly to that 
of billions, tens of billions, and hundreds of billions -, then to 
trillions, tens of trillions, and hundreds of trillions, and so on : 
and this method certainly possesses some advantages in point of 
simplicity; but as numbers of these magnitudes are not of very 
frequent occurrence, it has not been thought necessary to depart 
from the Notation and Nomenclature listisbWsh^d in England. 


Examples II. 

Writedown in words the following numbers 

I , 17 I 24: 35 !46 I 27 i 4S i S 9 i 76 ; 84; 95 i 66 ; 7 S; 89 - 

0 . 217 I 319 ; 5S3 ; 695 : 725 ; 308 ; 4o6 ; 846 ; 932 ; 725. 

3. 3406 I 5260 i 4236 ; 3298 ; 5678 ; 2405 i 9286. 

4. 43201 ; 87054 ; 34002 ; 49803 ; 58030 ; 76503. 

6. 903756 i: 903384 ; 827109 ; 319420 ; 243065 ; 123456. 

6. 2714335 i S047328 : 4010010 ; 8004640 ; 1234007. 

7 . 13870045 ; 20084216 j 79030284 ; 43002005. 

8. 321408653 ; 408076032 ; 314159265 ; 123456789. 

9 . 571368405 ; 3179040601 ! 319680309078. 

10 . 1334567654321 ; 5020040003060; 4302506764009. 

II. 200900600002 ; 43287000006331 i 64000002646002. 

13 . 319080259417 ; 236045978213478. 

13 . 13278754.3002915432176989007. 

14 . Write the largest and the smallest numbers possible with 
the symbols 5, 4, 9, 2, 7.. 

15 . Give the local value of each of the significant digits in the 
following numbers ; — 

95 ! 64 ; 575 ; 8297 ; 40276; 3205 ; 478296; 40302605 ; 50003029 ; 
70300G06 ; 9786002030. 

16 . Express in words the greatest number of five figures and 
the least number of seven figures. 

17 . Write down a /7 the numbers that can 
digits 2, 3, 4, taken all together. 


be formed by the 
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V. THE HINDU METHOD OP NUMEEATION. 

35, The following is the Indian Numeration Table in 



The above number is read thus : — Four hundred and fifty-si.x 
crores, seventy-five lacs, twenty-eight thousand, three hundred and 
sixty-four. 

The Hindu names of places of figures are as follow -eka, 
dasJia, shata, sahasra, ajuta^ laksha (lac), nijuta, koti (crore), 
arbuda, hrinda, kharvti, ntkhai'xia^ sankha, saj^ara, padma, padma- 
fiava, fnohnfiadnia, kshuni, akshuhini^ dkuli, mohadkuli, antya, 
parardha. 

Examples III. 

Write down in words the following numbers according to the 
Indian Numeration : — 

1. 19237 j 60081 i 49027 ; 167208 ; 2007S3 : 830005, 

2. 70907094 8001025 ; 39050S6 i 24050008 j 4001745. 

3. 40317815 ; 40300243.’t0 ! 4780230016 ; 23456000. 

4 . 123456789 ; 6450300000 ; 760242900. 

6. 4500002430 ; 8000785000 ; 4020504008. 

. Express in figures : — 

6, Four lacs, fifteen thousand, two hundred and eight; fifty- 
si.x lacs, four thousand and twenty-nine ; eight hundred forty-three 
lacs, seventy-four thousand, two hundred and nine; eight lacs and 
five ; seventy-five lacs ; thirty lacs, seven hundred and eight, 

7. Two crores, fifteen lacs and four ; thirty-seven crores, .seven 
lacs, four thousand and twelve ; one hundred and forty-five crores, 
nineteen lacs and seven ; five thousand and ninety-nine crores, four 
lacs, five thousand, six hundred and seven. 
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8. Eighty crores, thirty lacs, one thousand and^evelitjV'fotif 

thousand two hundred and ninety-five crores, fouryt^en ’dacs, and 
eighty-five ; seventy-five thousand four hundred and fen^tfrores, four- 
teen lacs, nine thousand and nine. / 

9 . How many lacs are there in twenty millioiiBteAow tnanyy* 
thousands are in ten lacs ? How many millions in fortAc-^i'es ? 

10 . Read according to the Indian numeration the 

hundred five million, seventy-five thousand, nine hundrea^Cfbil?,.^:;^ 

11 . E.Kpress a billion in Indian, and a akshuhini in JEngllsh 
Notation. 

12 . A boy was told to write nine crores, five lacs, four thousand, 
seven hundred and fifty-six, and he wrote 905407056. Find out his 
mistakes. 

VI. THE ROMAN SYSTEM OE NOTATION, 

36 . A different system of Notation was in use among the 
Romans, long before the introduction of the Arabic Notation into 
Europe by the Moors in Spain. 

In this system the characters chiefly used are I, V, X, L, C, D 
and M which denote respectively the numbers i, 5, lo, 50, too, 500- 
and tooo in the Arabic system. Again when a bar or line is placed 
over a character, it increases its value a thousandfold. 

Thus V stands for 5000, C represents 100000. 

The following table gives a full view of The method of e.xpressing 
numbers in the Roman System 


VIII 8 
IX 9 , 
X 10 
XI It 
XII 12 

XIII 13 

XIV 14 


XVI 16 
XVI 1 17 

xvni 1 8 

XIX 19 
XX 20 
XXX 30 

L 50 
LX 60 
LXX 70 
LXXX 80 

xe 90 

C too 


DCC 
DCCC 
CM 
: M 
MCD 
MCM 
MM 

MDCCCLXXXVI 

DLXDCCCXLIV 
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Examples IV. 

E.xpress in Arabic Notation each of the following numbers ; — 

1. VII, XVII, XXI, LIV, XXVIX, XXXIX. 

2. LXLV, XLVIII, XCV, CCXIV, DXIV, CDXIX. 

3. MIX, MDCCCIV, MDCL, MDCCLXVl, MA UCV. 

1 VDLV, VHDL, CCXCDXL, CCXCDXL, MX, MMUMC. 
Express in Roman Notation each of the following numbers •. — 

5 ' 9, i6> 35i 46, 68, 75, 89, 99, 105, 148. 

6. 32, 28, 49. 69. 7S, 95. 2 ' 5. 337, 433. 549- 
7- 745. 923. 567. 1234, 1567, 1853. 19>8; 

8. 1231,1262,1862,1877.1999.2001,1769 
9 - >5497) 20015, 200150, 651002, 1000001, 2003450. 


CHAPTER II. 

The Four Fundamental Operations. 

37 . We now proceed to the consideration of the Pour Funda- 
mental Operations that can be performed upon numbers, which 
are those of Addition, Snlitraotion, Multiplication and Division, 
each of which will be defined, explained and e.xemplified in its order. 

I. ADDITION. 

38. Addition consists in finding a number equal to /wtj or 
more numbers taken together. 

The several numbers given to be added are called summands, 
and the single number obtained by adding them is called their sum 
or amount. 

In addition the sever.il numbers to be added must be either all 
■abstract numbers or all coww/e numbers of the same kind, 

39. is of two kinds, simple and compound. 

(0 /lAfiV/o?/ is one in which the numbers to be added 

together are either s\\. abstract numbers, or all concrete numbers of the 
same denomination (c. all rupees, ox ^pomuis, or all miles, &c.) 

(ii) Compound Addition is the method of collecting into one .sura 
several concrete mimbers of the same kind, but not expressed in 07ic 
denomination of that kind. 

40. It is usual, in the applications of Arithmetic, to express the 
operation of Addition hy the^ sign + invented for the purpose. It is 
read plus. 
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Thus, the sum of 4 and 5 is expressed in the form 4+ S, wherein 
The sign + between 4 and S denotes the addition of the latter number 
to the former, and is read four five. 

The sign == is called the sign of equality. It is read equals 
or is equal to. 

Thus, 4 + 5 = 9 expresses the result of the addition of 4 and 5 to 
be 9, or the equality between the sum of the numbers 4 and 5 and the 
number 9. It is read iem plus five equals nine. 

41 . 'I'o effect the operation of Addition^ it is merely necessary 
to know from memory or by /rnrfzVc, the sums of every two single 
.figures. The following I'able, called the Addition Table, should 
be carefully committed to memory by beginners : — 



This Table can easily be carried on for numbers larger than 10 ; 
for instance, since 4 and i make $, 4 and ii make 10 more than 4 
and I, i.e., make 15, Again, since 8 and 7 make 15, 8 and 17 will 
make 25, and so on, the result in each case, being 10 more than in 
the corresponding case in the Table. Also 3 and 46 make 49, g and 
56 make 65, 8 and 87 make 95, and so on, the results in the several 
cases being respectively 40, 50, 80, more than the corresponding 
a-esults in the Table. 

Ex. /. Add together 4, 8 , 5, o, 9. uT 4 

We add thus, 4 and 8 make 12, 12 and 5 make 17, 8 

17 and o make 17, 17 and 9 make 26, " 5 

4 + 8 + 5+0+9 = 26, o o 

'_9 

■ . lb 

Ex. 3. Find the sum of 24, 13, 15, 42. "4 

24 and 13 make 37, 37 and 15 make 52, 3 ^3 

52 and 42 make 94, ■£ 

24+13+15+42=94. o 

94 


Examples V. (Mentai- Addition.) 

1. Write down the sums of : — 

(1) 2 and 4 ; 2 and 10 ; 3 and 5 ; 4 and 7 ; 5 and 9 ; B and 7, 

(2) 9 and 10 .; 8 and 8 j 7 and 3 ; 7 and 6 ; g and i ; S and y. 

(3) 2 and g ; o and 7 ; 4 and 9 j 9 and 7 ; 4 and 1 1 ; 9 and 1 4. 

(4) 7 and 7 ; 7 and g ; 8 and 10 ; 9 and 6; 4 and 12 ; 7 and 13. 

(5) 8 and 2 ; 8 and 5 ; 9 and 14 ; 8 and 13 ; 7 and 15 ; 6 and 14 

(6) 10 and 6 ; 10 and g ; 1 1 and 5 ; 13 and 6 ; 14 and 3, 

(7) 4 and 17 ; 3 and IQ ; 12 and 12 ; 13 and 13 ; 16 and I2, 

(8) 8 and o ; 12 and 13 ; 12 and 15:11 and 16 ; 10 and ig. 

(g) 15 and 8; ii and 15 ; i8 and 12 ; 16 and 15 ; 13 and 16. 

(10) 18 and 16 ; 15 and 15 ; 14 and 14; 16 and 16 j 11 and 17. 

(11) 10 and 1 1 ; 10 and 12 ; ll and 13 ; 11 and 18 ; 12 and 19. 

(12) 17 and 17 ; 18 and rg ; 16 and 18 ; 19 and 19 ; 16 and 19. 

3. (i) Add 6 to 28, to 38, to 48, to 58, to 68, to 78, to 88, &c. 

(2) Add 8 to 25, to 35, to 45, to 55, to 65, to 75, to 85, &c. 

(3) Add 1 5 to 39, to 49. to 59, to 69, to 79, to 89, to 99. 

3. Add together ; — 

(i) 12 and 37 ; 13 and 25 ; 14 and 84 ; 14 and 26 ; 14 and 76, 
(3) 19 and 75 ; 17 and 87 ; 16 and 56 ; 18 and 75 ; i8 and 52. 

(3) 36 and 64 : 36 and 85 ; 49 and 24 ; 39 and 75 1 27 and 31. 

(4) 39 and 42 I 49 and 99 ; 26 and 37 ; 75 and 94 j 53 and 84. 

(5) 16 and 85 ; 17 and 54 ; 45 and 33 ; 64 and 89, 

4, Count aloud by increments of 7 up to too, starting at 6, at 
at 13, at 15, at 17, at ig, at 21, at 23, at 25, and at 29. 

6. Find the sums of 

(1) I, 3 and s ; 2, 5 and 3 ; 3, 9 and 7 ; 8, 4 and 6 ; 7, 7 and 7. 

(2) 9, 9 and 2 ; 7, 3 and 6 ; 8, 5 and 9 i 5, 5 and 9 ; 7, 5 and 9. 

(3) 3, 3, 3 and 3 ; 4, 6, i and 9 ; 8, o, 9 and 6 ; 8, 8, 8 and 8. 

(4) 5, 5, 8 and 4 , 9, 8, 7 and 6 ; 4, 7, 2 and 6 ; 6, 7, 8 and 9. 

(5) 4, 0, 3, 5 and 9 ; 6, o, 5, o and 9 ; 7, 2, 8, 8 and 5. 

6. Find the values of : — 

(1) 3+4+9+34-3 + 5 ; 3+6+8 + 5+6 + 4 1 6 + o-(- 4-1-7 + o+5. 

(3) 9 + 5+7+8 + 3+4;6+9+9+7 + 7 + 5 ; S + 8 + 9 + 7 + 5 + 6 + 3- 

7. Uam has 6 books, and his brother 5 ; how many books have 
they together? 

*8. A boy has 8 marbles in one pocket, and 5 in another ; how 
many marbles has he ? 

9. Bepin has 4 marbles, Gopal 7 and Bejoy 5 ; how many have 
they together? 

10. In a garden there are 4 mango trees, 6 cocoanut trees, 5 
jack trees and 8 plum trees ; how many trees are there in all ? 
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11 . Siiyani paid 3 pice for a loaf, 4 pice for sugar, and 2 pice 
for butter. IJoiv much did he pay altogether .? 

12 . One boy gained 3 prizes, another 2, and another 5. How 
many prizes did the three. boys gain ? 

13 . I-lari has 8 marbles, and Bhuban 7 more than Hari. How 
many have they both together ? 

14 . One dovecot has 8 pigeons, another has 10, and a third 
has 12. How many pigeons have the three dovecots ? 

16 . A boy paid 4 pice for a pencil, 2 pice for a pen-holder, 
14 pice for a slate and 7 pice for quills j how many did he pay for 
the whole ? 

16 . Ram’s age is 4 years, Gopal is 2 years older than Ram ; 
.Shyam’s age is the sum of the ages of the other two. Find the sum 
of all their ages. 

17 . In a school there are four classes. In the first class there 
are 6 boys ; in the second class 7 boys ; in the third 2 more than in 
the first class j in the fourth 5 more than in the second class. How 
many boys are there in the school ? 

18 . Ram, Hari, and Gopal went to fish. Ram caught 9 lobs- 
ters, Hari caught none, and Gopal caught 12. How many lobsters 
did the three boys catch ? 

19 . Ram has a line 6 feet long, Shyam one lofeet long, and 
Bhuban one 9 feet long. If the three lines were joined, how long a 
line would they make ? 

20 . Jogin got a prize of 5 rupees, Upendra got 6 rupees more 
than Jogin ; how many rupees did they get altogether ? 

21 . A farmer has 8 cows, 6 calves, and 5 sheep. How many 
animals has he altogether ? 

22 . Hari got from his father 9 pice, his two brothers 7 and 8 
pice respectively, and his sister 5 pice ; how much did the father give 

23 . A man’s age is 38 years ; how old will he be after I2 years ? 

24 . From a rope are cut off 15 yards and there are 6 yards 
left ; what was the length of the rope J 

25 . After giving away 15 rupees, I have 8 rupees still left ; 
how many rupees had I in all ? 

26 . What number is that from which if I take first 8, and 
then 5, there will remain 24 ? 

27 . A man has a son whose age is 10 years ; he is older than 
his son by 26 years ; what is his age ? 

28 . I have 25 nuts in my pocket, and ray father gives me 15 
more ; how many have I in all ? 

29. A rupee contains 64 pice; how many pice are there in 
two rupees ? 
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30 . A woman sold 4 mangoes to A, to A’ 5 more than to A, to 
C as many as to A and B, to D 9 more than to B ; had C bought as 
many more mangoes as he did buy, the woman would have sold all 
her mangoes ; how many mangoes had she to sell ? 

SIMPLE ADDITION. 

42 . The principle usually termed carrying in the Rule given 

below is Bie tens of any order in a partial sum may be carri- 

ed as units to the next /nyber order," for ten units of any order are 
equivalent to one unit of the ne.vt higher order. 

43 . The following is the Rule for the additi(.ni of large 
numbers ; — 

RULJi. Place the numbers under one another in such a manner 
tbat units may stand under units, tens under tens, hundreds under 
hundreds, and so on, and draw a line below all the horizontal rows of 
figure.^. Then add up the figures in the first vertical row on theright- 
hand, find the numbers of and ««//.r in their sum, and put down 
the number of units, whether it be zero or any of the . nine other 
digits. Carry as mnny units as there are tens thus found to the 
next vertical row and add them up as before, observing the numbers 
of tens and units contained in the sum. Place the number of units 
under the row added, and carry the number of to the next ; 
proceed in the same manner till the last row is added, when put 

down the numbers both of tens and units, as there are no more 

figures of h'gher denominations. The entire sum thus put down 
will be the suiu of the separate numbers. 

£x. Add together 6254, 893, 48 and 5487. 

Arrange the numbers according to the Rule given above, and 
proceed to add the columns beginning from the column of units. 

/3354 sttm of 4, 3 , 8 and 7 is 22. Place the 2 units under 

go- the row of units, and carry on the 2 tens units to the row of 

48 

j^ 87 The sum of 2, 5, 9. 4 and 8 is 28, Place the 8 tens under 
"vro: the row of tens, and carry on the 2 hundreds units to the 
row of hundreds. 

The sura of 2, 2, S and 4 is 16. Put down the 6 hundreds under 
the row of hundreds, and carry on the i thousand units to the row of 
thousands. 

The sum of i, 6 and 5 is 12. Put down the 12 under the row of 
thousands. Thus the entire sum is 12682. 

44 . A Proof is a second operation which serves as a test of 
■the correctness of the first. . 

The Proofs of Addition depend on this principle — The sum of 
several numbers is not affected by the order in which they are 
added together ; thus 4-l-8=8-(-4. 


43. To ascertain whether the operation is ifcfajrfeetly performed’,!! 
riuiis e.'vpeclieius inig'ht be resorted to firsjt: 't'b^t of addingiiite i 
liownwariis instead of upwards, which, iUep'ause the sums set/ 
numbers cannot have two different sums, inust\ai\rO','the same, rer'/ 
It ; second, that of omitting one of the horizon^'^Vows of figures' 
ts second operation, and afterwards adding it tVihe resist of;!lhe 
it obtained by the Rtile : third, that of casting out fife“«2wr''from 
2 sum of the digits in the summands and the sum of the digits in 
2 amount; if the two results coincide the operation may be 
med to be correct. {Casting out the nines is explained in Art. 79.) 


(I) 

(2) 

(3) 

(4) 

(5) (6) 

(7) 

(8) 

(9) 

87 

(10) 

37 

go 

57 

24 

98 68 

79 


97 

42 

45 

68 

56 

55 48 

37 : 

56 

68 

59 

21 

73 

75 , 

3^ 

60 99 

94 

48 

59 

68 

(n) 

(12) 

(13) 

(14) 

(•5) ■ 

(16) 

(«7) 

(iS) 

(19) 

8s 

78 

310 

704 

345 

2969 

787 

347 

3214 

92 

69 

46 

450 

902 

4868 

678 

238 

6786 

99 

75 

147 

979 

450 

6787 

425 

41° 

2345 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

889 

654 

8888 

6748 

4‘5 

293 

814 

325 

4028 

803 

546 

5173 

5555 

278 

75 

326 

748 

354 

S19 

465 

7421 

7864 

614 

409 

628 


95 

745 

824 

7643 

5408 

93? 

_3 

459 

869 

2076 

(29) 

{30) 

9806 

(3O 

(32) 

(33) 

(34) 

(3S> 

(3^ 

(37) 

736 

785 

6045 

736 

8076 

459 

9542. 

17384 

402 

1932 

8756 

4500 

405 

432 

3687 

876 

1234s 

4' 59 

6580 

9540 

8068 

8159 

5431 

7468 

4093 

5432 

47 

9889 

8559 

9647 

49 

458 

243 

7777 

9.46 

2468 

78S5 


?.t°7 

7204 

9327 

5907 

4615 

24607 


(38) 

(39) 

(40) 

(41) 

(42) 

(43) 

J44) 

71407 

15161 

96748 

33456 

67895 

796210 

894142 

90781 

SogS 

25003 

84771 

56789 

34728 

378523 

68943 

958 

84067 

66S54 

98765 

5 ‘4344 

66666 

32605 

41978 

95674 

98765 

72984 

87956 

858521 

8524 

72777 

78368 

99999 

78965 

936266 

.981234 


9234925 «888888 

8364774 43'°943 
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(SI) 

(52) 

(S3) 

(54) 

(55) 

466779 

897654 

9466495 

768402 

27591046 

8789S7 

987763 

7545478 

95320089 

5768004 

365363 

123456 

29099 

6949 

39039587 

432698 

789099 

2988607 

84982759 

596459 

756545 

789789 

9292929 

700897 

78534842 

4S7988 

437977 

7833.212 

78563412 

19827634 


2. Find the values of 

(1) 567+90 + 48 + 39 + 4728+1000 + 6489 + 327 + 4578. 

(2) 37045 + 6S79 + 3724 +4562 + 8297 1 + 37356 + 409. 

{3) 5971096 + 7266440+5846666 + 5335863 + 5755621 + 5656219 + 

2754013+4036957- 

(4) 48678 + 53232+48214 + 87292 + 93246 + 37527+40752 + 53033 

+ 35002+15382+1128 + 5404. 

(5) 1541061 + 1891484+1817881 + 2265380+2323979 + 379153 

+ 2010958 + 1476985 + «7740 1 3 + 1 764304 + 10765 39 + 847590. 

(6) 795824+1049700+1279605 + 593411 + 949908 + 8204 + 208513 

+ 1250687+974983 + 1267694+2038505 + 801986+608592 

+ 1007740+7292. 

3 Find the sum of 

(0 774145. 999455, 1016062, 1797223, 1854905, 1681274, 74952, 

3467035 and 1226612. 

(2) 5971096, 1756856, 2124682, 1964909, 2582060, 2633447, 51027, 

2280382 and 1721608. 

(3) 36530, 4179, 1899, 52773, 130079, 17801, 15235, 118940, 101665, 

35584, 5057 and 12162. 

(4) 925682143, 832563297, 4327568. 98526342, 753291424, 643263, 

71952875 and 2147397- 

(5) 441698853, 37519162. 599678437, 4840, 5128697, 20304009, 

679821345, 172564 and 4263721. 

4. Add together seven hundred and si.v ; twenty-five thousand 
and eighty-four ,- nineteen thousand and ninety-nine ! seven tbou-sand, 
four hundred and three ; ten thousiind ; ninety-nine thousand and 
ninety-nine ; and eight hundred and eighteen. 

5. Add together five hundred sixty thousand, two hundred and 
eighteen ; ninety thousand and eighty-five ; three hundred six thou- 
sand, five hundred and sixty-seven ,- seventeen thousand, eight 
hundred and nine : seventy-eight thousand and eight ; twelve thou- 
sand and fifty j six hundred twenty thousand, six hundred and 
twenty-six ; and nine thousand and twelve. 

6. Add together seven hundred seven thousand, four hundred 
and fifty-nine -, ninety eight thousand and seventy-four ; six thousand, 
eight hundred and seven ; five hundred thousand, three hundred 
and nine ; seven thousand, nine hundred and seventy-eight ; and 
nine hundred nine thousand, nine hundred and ninety-nine. 
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7 . Add together fifty-five millions, seven hundred thousand 
tind five ; seven hundred millions, nine hundredleight thousand, two 
hundred and five ; seventy-six millions, fourteen thousand and fifty- 
nine; eight hundred seventy-seven millions, nine hundred two 
thousand and forty-seven ; seven millions, eight hundred four thou- 
sand, five hundred and twelve ; and five hundred seventy-five millions, 
eight hundred one thousand and ninety-nine. 

8. Add together three hundred nine rnillions, four hundred 
seventeen thousand and eighty-sfeven; six hundred seventy-five 
thousand and forty-nine : seven thousand ninety-seven millions, eight 
hundred fourteen thousand, three hundred and five ; seventy-nine 
millions, five hundred four thousand and forty-nine ; six thousand 
seventy-eig-ht millions, four hundred thirty-nine thousand, six hundred 
and forty-seven ; and seven thousand millions, eight hundred seventy- 
six thousand, four hundred and twenty-nine. 

9 . Find the amount of five thousand, six hundred and ninety- 
two ; four lacs, thirty-five thousand and eleven ; eighty-five lacs, four 
hundred and ninety-nine ; forty-three lacs and forty-three ; and fiive 
hundred and four. 

10 Find the total of six lacs, six thousand and six ; four crores, 
twenty-five lacs, six hundred and thirty-five j nine hundred and 
ninety-three crores, seventy-five lacs, and seventy-five ; eighty-five 
crores, eighty-five lacs, eighty-five thousand and eighty-five; twenty- 
three crores, five lacs, fifty-eight thousand and eighty-nine ; and 
four hundred sixty-three crores, nineteen lacs, four thousand and. 
ninety-five. 

11 . One apple-tree had 8i6 apples on it, and another had 638 ; 
how many apples were on both trees ? 

13 . There are 129 boys, 308 girls, and 60 infants in a school ; 
how many children are there altogether in the school ? 

13 . A train contains 63 first-class passengers, iso second-class 
and 154 third-class ; how many passengers are in the train ? 

li. A man has been working five days. On Monday he earns 
25 annas, on Tuesday 34, on Wednesday 16, on Thursday 38, and on 
Friday 27 ; how much does he earn in the five days ? 

15 . In one book there are 525 page.s, in another 144, and in 
another as many as in the other two ; how many pages are there in 
the three books ? 

10 . Figures were used by the Arabs in the year 8yo and decimal 
fractions vvere invented 574 years: later ; in what year were they 
invented ? 

17. Five mango-trees produced as follows : the first 657 ; the 
second 231 more than the first ; the third 892 ; the fourth ii more 
than all the first three ; the fifth as many as all the others. How 
many mangoes were there on all the trees ? 
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18 . A gentJeman left bis property by will, thus : to his wife 
nine thousand and eighty rupees ; to each of his two younger sons, 
rive thousand, eight hundred and ninety-four rupees ; the rest of his 
property in two equal shares between his three daughters, and eldest 
son ; the eldest son’s share was fifteen hundred and twenty rupees 
more than the mother’s share ; what did the gentleman die worth ? 

19 . Europe contains 3807195 square miles, Asia 17805146, 
Africa 11647428, America 13542400, and Oceania 3347840, what does 
this malce the e.ttent of the land on the surface of the globe ? 

20 . The number of Mahomedans in the Burdvvan division is 
957630, in the Presidency division 4063137, in the Rajshahye division 
4885165, in the Dacca division 5531869, and in the Chittagong 
division 2425610 ; find the total Mahomedan population for Bengal 
Proper. 

81 . Bought a lot of ground for 675 rupees ; erected a house 
upon the same, at a cost for carpenter’s works 2540 rupees, mason’s 
works 637 rupees ; painter's works 242 rupees and for grading the 
lot 293 rupees ; what was the cost of the whole ? 

32 . A man bought four chests of oranges. In the first chest 
there were 589 oi-anges ; in the second 215 more than in the first ; 
in the third 197 more than in the first | in the fourth as many as 
there were in the first and third. How many oranges did he buy? 

33 . A man has two thousand and eighty-one sovereigns, three 
thousand and sixty-eight rupees, one thousand, one hundred and 
eleven dollars, and two hundred and sixty-nine half-rupees. How 
many coins has he altogether ? 

S 4 . Find, the sum of six numbers each equal to 7903856. 

35 . A man was born in 1764; in what year was he 83 years old ? 

26 . In a dictionary there are S69 words beginning'- with the 
letter A, 742 with the letter B, 1061 with the letter C, and 1 154 with the 
letter U. How many words begin with the letters A, B. C and D ? 

27 . Add together the sum of five numhets each equal to 4597, 
and the sum of four mmibers each equal to 89796. 

28 . January has 31 days, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, Septemhe.r 30, October 31, 
November 30 and December 31. How many days are there in the 
whole year? 

29 . From a sum of money I first took away 71407 rupees, and 
then 90781 rupees and had still 69843 rupees left ; wh,at was the 

■ 30 . The number of soldiers in an army of six regiments are 
895, 976, 884, 937, 949 and .982 respectively : the first, third and 
fifth regiments are respectively joined by 246, 145, and 102 soldiers. 
Find the whole number of soldiers in the six regiments. 


H. SUBTRA-CTION. 

46 . SuMraction is the method by which we find what number 
is left when a smaller number is taken from a greater. 

The greater number is called the minuend, the smaller one 
the suhtraliend, and the number left the remainder. 

47 . The number left is the difference between the two given 
numbers ; it is also the excess of the greater number over the less; 
it is also the number which must be added to the less number to 
make it equal to the greater. Hence Subtraction is sometimes 
called complementary addition. 

48 . Like Addition, Subtraction is of two kinds, simple and 
compound. 

(i) Sitnple Subtraction is one in which the numbers are both 
abstract numbers or both concrete numbers of the same kind. 

(\{) Compound Subtraciioti is the method of finding the differ- 
ence between two concrete numbers of the same kind, but of different 
denominations of that kind. 


Thus, the excess of ^ above 3 will be expressed in the form 7 -3 
= 4, which is read seven minus three equals four: where the sign - 
between 7 and 3 denotes the subtraction of the latter from the former 
and the 5ign=between 3 and 4 shows the equality of the excess to 4. 

50 . To effect the operation of Subtraction, it is necessary to 
recollect the difference of every two numbers less than 20. The 
following Table, called the Subtraction Table, should be com- 
mitted to memory by beginners. 
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leave 5+40, or 45, and 9 from 99, />. from 19+80, leave 10+80 


90 : 

and 

oon. 







Examples VII. 

(Mental Subtraction.) 


3 . 

(1) 

Take 2 from 4, 

’rora 7, 

from I 

, from 6 , from 13, 

&c. 


(2) 

Take 3 from 4, 

from 3, 

from 6, 

from 8, from 13, &c. 


(3) 

Take 4 from 6, 

from 9, 

from 13, from 15, from 19 

, &c. 


( 4 ) 

Take 8 from 12, 

from 

S, from 

19, from 21, from 

25, &c. 


( 5 ) 

Take 9 from 1 5, 

from 

8, from 

20, from 24, from 

36, &C. 

3 . 

(0 

Subtract 6 from 

20, 47 

32. 70, 

63, 55, 8t, 71 and 

99 - 


(2) 

Subtract 7 from 

1 8, 23 , 

49 , 33 . 

84. 51, 94. 88 and 

38. 


( 3 ) 

Subtract 5 from 

1 8, 25 , 

53 . 61 

70, 82, 67, 93 and 

90, 

3 . 

How many does 






(1 ) 9 leave from 15: 5 from 14 ; 7 from 12 ; 9 from 71 ; 8 from 21 ? 

(2) 7 leave from 44 ; 8 from 38 ; 9 from 88 ; 6 from 94 ; 5 from 47 ? 

i. Find the difference between 

(1) 13 and 18 ; 3 and 14 ; 20 and 25 ; 30 and 45 I 15 and n. 

(2) 89 and 47 i 46 and 12 ; 34 and 68 ; 14 and 31 ; 14 and 95. 

6. What must be added to 1 1 to make 1 5, 7 to make r8, 6 to 
make 15, 4 to make 11, 9 to make 17, 21 to make 49i 31 to make 44 
and 30 to make 82 ? 

6. By how much does 13 exceed 7. 17 exceed 8, 19 exceed 8, 
26 e.xceed 14, 29 exceed 13, 69 exceed 26, 95 exceed 32, 98 exceed 36, 
82 exceed 64, and 89 exceed 72 ? 

7. Count by decrements of 3, 5 and 7, commencing at 100. 

8. How much is 33 less 7 ! 84 less 5 j 49 less 6 i 67 less 5 +2 ; 
96 less 4 + 0+4; and 67+16 less 15-4,^ 

9 . Take 5 + 3 from li ; 7 + 2 from 17 j 12 from 14 + n ; 25 from 
48+ It i 9 + 6 from 12 + 5 ; 3 + 8 from 2+9 ; and 1+4 from 2 + 7. 

10 . How many times can 5 be taken from 15 ; 6 from 18; 9 
from 27 i and 12 from 48? 

11 . A girl has 8 oranges. She gives 3 , to her sister. How 

many has she left ? ■ 

13 . Shyam has 6 pice. He pays i pice for a top, 2 pice for a 
whistle, and a pice for a kite. How many has he over ? 

13 . A boy has 18 pice in his pocket. He loses 7 and spends 4. 
How many pice has he left .? 

14 . If you buy 18 yards of ribbon, and find that you have 3 
yards too much, how many yards should you have bought ? 

15 . A man planted 25 trees ; 8 of them died. How many lived ? 

16 . Jadu has ig appleSj and Bhuban has 8. How many has 

jadu more than Bhiiban ? , 
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17 . I bought 6 pice worth of apples, and 4 pice worth of pcar.s. 
What money had I over out of 15 pice ? 

18 . A baker’s boy sets out with 21 rolls. He leaves 5 in one 
house, 4 in another, 6 in a third and 5 in a fourth. How many rolls 
has he left ? 

19 . Ram is 19 years old ; Gopal is 8 years old. How many 
years is Gopal younger than Ram ? 

20 . A man had 26 sheep ; he sold 10, and 6 were stolen. How 
many were left? 

SIMPLE STIBTEACTION. 

51 . The following are the Rules for the subtraction of large 
numbers. 

(i) When none of the figures of the exceeds the 

corresponding figures of the Mimtend. 

Rule. Place the less number under the greater, so that units 
may stand under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a line below the lower number. Begin at the 
units’ place and subtract each figure in the lower line from the cor- 
responding figure in the upper, taken by itself, and put down the 
remainder below the line just drawn, units under units, tens under 
tens, hundreds under hundreds, and so on. The entire difference or 
-remainder, so put down, will be the difference or remainder of 
the proposed numbers. 

Ex. X. .Subtract 425 from 1679. 

Place the smaller number 425 under the greater 

1679 1679, and draw a line below it. First take 5 from 9, 

425 and place the difference 4 under the units’ figure be- 

low the line drawm ; next take 2 from 7 and set down 

1254 the remainder 5 in the tens’ place, below the line ; 

next take 4 from 6 and put down the difference 2 in 
the hundreds’ place under the line. Lastly bring down 1 since there 
is nothing below it. Thus the remainder is 1254. 

Ex. 2. Subtract 5634 from 9657. 

As before, put 5634 below 9657, and draw a line. 

9657 Take 4 from 7. the remainder is 3 ; 3 from 5 leaves 2 
.5634 as remainder ! 6 from 6 leaves tiothing or 0 as re- 

mainder ; lastly 5 from 9 leaves 4 as remainder. 

4023 Thus the entire remaindet: is 4023. 

(ii) If the units ol imy order m t\it Subtrahend exceed those 
of t'ae Minuend. 

In this case we avail ourselves of the following principle, usually 
■termed '\iOXXQ'!Uin.^ The Minuend and Sublra/iend mav be in- 
creased by the same, number without altering their difference. 
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Hence we may increase the number of units in any order of the 
Minuendhy lo, if we increase that of the next higher order in the 
SubtraJicndhy i. 

Rui.E. Place the numbers as in (i) and draw a line below. 
Begin at the units’ figure, but if the said figure in the lower line ex- 
ceed that in the upper, increase the upper figure by ten ttnd then 
subtract the lower figure from the upper fyure thus increased. _ Put 
down the remainder as in (i), and carry 1 to the next figure 

in the lower line. Proceed with the remaining figures as in (i), 
observing that whenever ten units have been borrowed, or added 
to the upper line, one unit must be carried, or added to the next 
higher denomination in the lower line. 

Ex. Subtract 5634 from 7483. 

Since 4 is greater than 3, 3 is made 13 by adding 
7483 10 to it ; from 13 take 4 and put down the remainder 

5634 9 . Now add I to the next lower figures; the sum 

is 4, which subtracted from 8 leaves 4. Put down 4 . 

1849 Next 6 is greater than 4 ; so 10 is added to 4, and 

from the sum 14, subtract 6. The remainder is 8- 
Lastly, add i to the next lower figure 5 ; the sum is 6, which sub- 
tracted from 7 leaves the remainder 1 . Thus the difference is 1849. 

S 3 . ''i In the preceding Example, the same result would be ob- 
tained, if we have borrowed ten units of the w-v)? denomination 
from the Minuend, as is usu.d in France. For whether we suppose i 
to be added to the lower line, or subtracted from the upper, the 
remainder will evidently bo the same on both suppositions. In 
practice, however, the former method is convenient. 

63 . Subtraction being the reverse of Addition, it follows, that 
if we add together the remainder and the less of the numbers proposed, 
the sum ought to be equal to the greater ; and the operation of 
subtraction may be presumed to be correct when this is the case. 
Another method of testing the correctness of the result is this : Cast 
out the nines froin the sum of the digits in the minuend, and also from 
the sum of the digits in the subtrahend and the remainder \ M ihe. 
two results coincide, the operation may hes presumed to be correct. 

Examples VIII. 


1 . Perform the following subtractions :■ — 


(I) 

(2) (3) 

(4) 

(5) (6) 

(7) 

(8). 

(9) 

(ro) 

59 

79 8s 

70 

98 428 

526 

702 

650 

912 

■t^ 

45 69 

14 

89 27A 


594 


'721 

Cm) 

(12) 

(13) 

(14) 

(15) 

(16) 


(17) 

7046 

7825 

42S6 

9821 : 

8943 

6789 


5959 

807 

4976 

3097 

6935 

4,523 

697 


_999' 
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37 


(18) 

(19) 

(20) (21) 

(22) 

(23) 

(24) 

23456 

56785 76325 62831 

708001 

542657 

204087 

49S7 

39876 59876 48072 

395pS 

214958 

^498 

(35) 

(26) 

(27) 

(28) 

(29) 

(30) 

6829019 

1531335 

1287657 

78602045 

493827156 

8539410 

659934^ 

1456516 

1000958 

59763567 

246913578 

3438148 

(.31) 

(32) 

(33) 

(34) 

(35) 

: (36) 

74I47S63 

370489000 

68539582 

650030043 

13456789 

352100435 

9701297 

269579235 

45947895 

94090096 

8765432 

79213679 

(37) 

(38) 

(39) 

(40) 

(4t) 


777722233 909009099 453870250 roooicoo/o 765007005 

3894561; 842248484 39004065 999999999 450827054 

3. Find the difference between 

(1) 7501 1 and 6013 j 3095 and 80131 i 8019 and i8oi8. 

(2) I ion I and 11012 ; 9>6553 and 1683452; 251483 and 77777- 

(3) 20470933 and 80476325 ; 613020303 and 420536075. 

(4) 12785462 and 1842567 ; 92603745298 and 25402987609. 

3. Find the values of : — 

(1) 5124060-5083959; 1056789-967899 ; 4060124-3951035. 

(2) - 6284503-4995629; 7014062-6985172; 6001004-5480018. 

(3) 1010103-956784: 3601020-3598643; 5490206-4301218. 

(4) 500120456-499296845 ; 4060213697-2846545789. 

4. What is the excess of 12795 above 8096? How much 
greater is 2600509050 than 433418175? 

5. By how much is 87719808 greater than 68440260? 

6. What is the excess of 9497605 above 8688516 ? 

7. By how much is a lac greater than ninety-five thousand, 
nine hundred and nine, and less than a million? 

8. What number must be added to each of the following 
numbers to make the sum equal to ten millions?— 8423458, 457685, 
9032401, 76(2345, 5040289, 904507 and 9003465. 

9. What number must be taken from each of the numbers 
999999, 425078, 8725900, 6420587 and 428905 to leave 245678 ? 

10. Required the excess of three hundred five million, two 
hundred and four, above seventy-five thousand, three hundred .and 
eighty-six. 

11. From seven hundred eighteen million, fourteen thousand 
and fifty-six take ninety-eight million, seven hundred three thousand, 
six hundred and seventeen. 


28 


MATRlCUL.VnON AUITHMETIC. 


12 . Subtract thirteen lacs, four tliousaud and (illy-six Irotn 
seventy-five crores, two hundred and three. 

13 . Take eleven thousand eleven hundred and eleven fioiii 
twelve thousand one hundred and twelve. 

14 . A box contains 4074 oranges ; 2386 of theiii were sold. 
How many remained? 

15 . In 1S82 a man was 86 years old. In what year was he bom ; 

16 . William the Conqueror began to reign in the year 3066 ; 
how many years elapsed between that period and the battle oi 
Waterloo; which was fought in 1815 ? 

17 . A tea merchant has 4680 maiinds of lea. He sells loou 
maunds to one customer, 999 to a second, and 354 to a third. How 
many maunds of tea has he left ? 

18 . Jadu has S29 marbles ; he gives away 618 and then buy. s 
206. How many has he now? 

19 . A man was born in 1845 > what was his age in 1896 ? 

30 . A man was 25 years old at the birth of his son j what is the 
son’s age when the father is 74 years old ? 

31 . A merchant bought a certain quantity of goods for 6246 
rupees and sold them for 7137 rupees. How much did he gain ? 

21 . One mountain is 15732 feet high, another is 3571 feet high. 
How much is the one higher than the other ? 

23 . A railway receives in a year 2684040 rupees. Of this sum 
1786064 rupees are for goods and the rest for passengers. How 
much was received for passengers ? 

Si Of 17254120 Hindu population for Bengal Proper, 8624022 
are males and the rest females ; find their number. 

36 , Queen Victoria was born in 1819. How old was she in 1895 ^ 

26 . Three boys A, B and C at marbles won together 105 ; if 
the numbers that B and C won be added together they will make 82, 
and of this number B won 47. What did each boy win at play ? 

27 . A gentleman gave 12462 rupees for a house and some 
'land ; the bouse alone was worth 9375 rupees; what was the value of 
■the land ? 

28 . The answer to a subtraction sum is 1026 and the top line 
4387. What is the second line ? 

29 . A man has 826 sovereigns in one box and 682 in another ; 
he takes 17.6 from the former and puts them in the latter. How 
■ many are in each box now ? 

: 30 . When will the Prince of Wales, who was born in the year 

1841, ^6 as old as the Queen was in the year 1878, who was born in 
•the year .181 9 ? How old will the Queen then be ? 
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54. A number pi-eceded by the sign + is called a posi- 

tive number, and a number preceded by the sign - {minus) is called 
a negative number. When no sign is affixed to a number, it is 
considered as /oizViVc. 

55. An expression is one in which two or more numbers are 
connected by the sign + or — ; and the numbers thus connected are 
called its terms. 

Thus, 4 -3+2 + 1 is an expression ; 4, 3, 2 and i are terms \ 4, 2 
a.\\A i positive \ axiA 'i \s negative. 

66. If an addition and a subtraction, or wire versd, have to be 
performed in succession, we may invert their order, provided the 
resulting expression be possible. ■ 

Thus, since 9+5-3=ir and 9-3 + S==ii : 9+5-3=9-3 + S- 

57. Hence it is easily shewn that additions and subtractions 
may be performed in any ortier ; and that the value of an expression 
made up of additions and subtractions may be obtained by taking the 
difference of the sums of all the positive and the negative numbers, 
separately. 

Ex. Find the value of 365 - 101+2 + 18-267. 

Here, 365+2 + 18=385; 101+267 = 368: 3150385-368 = 17. 

Therefore the value reqiured= 17. 

58. The complement of a number is its defect from 10 units 
of the number’s highest order. 

Thus, the of 6 is 4 and of 659 is 341, for 10-6 = 4,, 

and 1 000 r 659 = 341. 


Examples IX. 

Find the value of each of the following expressions 

1. 16-4+12-25+7 — 2. 3. 751-9+1786-235-12-672.. 

3. (8 + 6-31+537-628-19 + 209. 4. 467-84 + 49-36. 

5. i246-362-37i+49S+r56-386+2s6. 

6. 3210-67 + 59 + 401-342+491-382 + 459-87- 

7. What number must be added to the sum of 750 and 3287 to- 
make the result equal to the sum of 505, 650, 19 and 9003 .i" 

8. What is the difference between 23047 + 175-368 + 495- 132 
and 10000 - 8406 - 704 +7305 ? 

9. From the difference between 3285 and 456 .subtract the- 
difference between 1901 1 and 17455. 
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10 . A basket contained oranges, nuts and mangoes, in all 
1769 ; tbcre weie 1696 oranges and nuts, and 1262 nuts and 
mangoes. How many more nuts were there than oranges ? 

11. Hopal goes up 16 steps of a ladder, which has 45 slep.s, 
then down 7 steps, then up 10, then down 2, then down 4, then up 
II, tlien down 9, then up 7, then up 5, then down 8 ; what step from 
the top and bottom will he then be standing upon ? 

12 . Write down the complements of 4 J 7; 43 ; 86; 574; 99S. 

III. MULTIPLICATION. 

59 . Multiplication is the method by which we find the sum 
of a given number repeated as many times as there are units in 
another given number. 

60 . The number to be repeated is called the multiplicand, 
the other the multiplier, and the sum found the proditct The 
multiplicand and the multiplier are both called factors or makers 
of the product. 

61 . From the mode in which results are obtained in multipli- 
cation, it is manifest that Multiplication is merely a compendious 
method of performing the addition of two or more equal numbers. 

Thus, to multiply 7 by 4 being the sum arising from the 
number 7 repeated four times, we may determine the product as 
74.74.74.7 or 28 Here 7 is the 4 multiplier, and 

28 the product \ also 7 and 4 are factors of 28. 

62 . Multiplication is either simple or compound. 

(i) When the multiplicand is either an ahiract niunher, oc a 
. rwicrff/i? number of ivw denomination, it is called Simple MuHipli- 



(li) When the multiplicand is ^ concrete cd more. than 

one denomination, but all of the same kind, it is called Compound 
Multijdication. 

63 . The operation of is expressed by the sign 

X, which is read into or times or multiplied hy. .Sonietinie.s a 
dot is used instead of a x. 

Thus, 5 X 7 denotes the product of 5 and 7, and is read 5 into 7, 
oxp, times •],Qx ^ muttipliedby T. 5-7 = 5 x 7 - This must not 

be confounded with a dot placed near the top, as 57. fArt. 332.) 

64 . - The operation intended by the word Multipdkation, is 

defined in Art. 59 ; and in the first place we will shew that the con- 
clusions which it leads to, may be safely depended upon, as far as 
the of the /ar'/n/'.f may influence the /itwfw/. 
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I'liusi, to multiply 7 by 5, write down i in a horizontal line 7 
limes, and repeat this line 5 times. The sum i i i i 1 11 

•of each horizontal line is 7, and there are 511 1 11 11 

such lines, therefore the sum of all the ones is i 1 i 1 i i i 

7x5. Again, the sum of each vertical line is 11 1 11 1 i 

5 and there are 7 such lines, therefore the sum i i i i 11 i 

of all the ones is 5 x 7 ; that is, 7 x 5 is the same as 5 x 7. 

By reasoning of this kind, it is made to appear that the product 
has a similar or symmetrical relation to both its factors, because 
it remains the same if we interchange the Multiplicand ax\d the 
Multiplier. 

ба. A number multiplied by o is o, as also o multiplied by a 
number iso ; for a number taken no number of times is nothingy 
also nothing taken any number of times is nothing. 

Thus, 5 xo=o, as also 0x5=0. 

бб. The following Tables, which are termed the Kultipli- 
tion Tables, present at one view the product arising from the 
multiplication of any two numbers not exceeding 20 ; and though 
the products of the nine digits form the basis of those of all numbers 
whatever, it is here extended for the sake of /rrtrtfrrt/ convenience, 
and should be carefully committed to memory. 


Table 1. 



I 

2 

3 

4" 

5 

6 

7 

8 

9 

10 

Once 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Twice 

2 

4 

6 

8 

to 

12 

14 

16 

18 

20 

Thrice 

3 

6 

9 

12 

•5 

18 

21 

24 

27 


4 times 

4 

8 

13 

16 

20 

24 

28 

32 

36 

40 

S times 

S 

10 

‘5 

20 

25 

30 

35 

40 

45 

50 

6 times 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

7 times 

7 

14 

TT 

28 

35 

42 

49 

56 

63 

70 

8 times 

8 

16 

24 

32 

40 


56 

64 

72 

80 

9 times , ... 

9 

iS 

27 

36 

45 

54 

63 

72 

81 

90 

10 times 

~ 2 L 


30 

40 

5Q 

■ 60. 

70 


90 
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I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II times 

II 

22 

33 

44 

55 

66 

77 

88 

99 

no 

12 times 

12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

13 times 

13 

26 

39 

52 

65 

78 

9 1 

104 

117 

130 

14. times 

14 

28 

42 

56 

70 

84 

98 

II2 

126 

140 

■IS times 

15 


45 

60 


90 

los 

120 

t35 

150 

16 times 

16 

32 

48 

64 

80 

96 


128 

144 

160 

17 times , ... 

17 

34 

51 

68 

85 

102 

”9 

136 

153 

170 

18 times ' ... 

i8 

36 

54 

72 

go 

108 

126 

144 

162 

180 

19 times , ... 

19 

JS 

57 

76 

95 

114 

133 

152 

171 

190 

20 times 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 


Table 3. 



II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

n times 

121 

133 

143 

154 

165 

176 

187 

198 

209 

220 

12 times 


144 

156 

168 

180 

192 

204 

216 

228 

240 

13 times 



169 

182 

193 

208 

221 

234 

247 

260 

14 times , ... 




196 

2X0 

224 

238 

253 

266 

280 

IS times 





225 

240 


270 

285 

300 

i6 times 






256 

272 

288 

304 

320 

17 times . ... 


z' 




i '■ : 

289 

306 

323 

340 

18 times :... 








324 

342 

360 

19 times , : ... 




■ 

1 

1 

1 

■ 

1 

g 

20 times 


J 



1 

! 

1 

■ 

■ 

m 



MULTIPLIGATION. 


// 




'•aj 


67 . In Multiplication, one of the factors,/ nj^ihely, the 
must necessarily be an otomc# number, [i ^ 

Thus, if the factors are 7 rupees and 8 iiye could /ea&ifj/ 

multiply together the abstract numbers 7 and prodj-tSty^jis 

56: but the of this result as the jS;^4uct:i3,of^v7;'Aj3ees 

and 8 rupees cannot be ascertained, and the operaKanj^-is.. altogether 
absurd. Hence, the multiplication of concrete numbers 'flj stick., is 
altogether impossible. We can, however, multiply 7 rupees by the 
abstract 8, and interpret the product 56 rupees as how many 

rupees there are in S times 7 rupees. 

It is also absurd to speak of 7 multiplied by S rupees, but not of 

7 times 8 rupees. Of the two factors that make 56 rupees, one must 
be abstract, the other concrete, but it does not matter which, for 7 times 

8 rupees = 8 times 7 rupees. In no case do vve multiply by rupees. 

In certain cases, however, as will be seen hereafter, the meaning 
of multiplication may be so e-xtended as to include some concrete 
multipliers. (Art. 378,) 

Examples X. (Mental Multiplication.) 

1 . How much is 

(1) 7 times 6 j ii times 8 ; 9 times 7 ; ii times ii ; 8 times 957 times 15 ? 

(2) 10 times 3 i 9 times 12 ; 7 times 7 ; 12 times 1454 times 18 ; 6 times 8? 

(3) 8 times li ; 5 times 12 ; ii times 12 ; 5 times 17 ; 6 times 19 ? 

2 . What is the product of — 

(1) 13 by 12 ; 8 by 9 ; 15 by 14 ; 18 by 17 i o by 4 ; 12 by 4 ; ii by 15 ? 

(2) IS by 19 j i 7 by 12 ; 6by o ; oby II ; 20 by 15 ; 16 by 18 ; 14 by iS ? 

3 . How many are i6x 19 ; 13X 15 ; 19X 19 ; 12 x 12 ; 17 x 19 ; 
20x13 J 13x14 ! 14x18 ; 17x15 ; 15x 20? 

4 . Onebookhas i2pages.HowmanypageswiU8suchbookshave? 

5. There are i i boys in a class ; each works 8 sums in an hour. 
How many sums do they all work together ? 

6. If one knife costs 14 pice, bow many pice will 9 knives cost ? 

7 . If there are 9 desks in a room, and6 boys at each desk, how 
•many boys ■will there be in the room ? 

8. What will 9 stools cost at 9 rupees each ? 

9 . How many trees are in 18 rows, each row having 9 trees ? 

10 . If I give 5 boys 8 marbles each, how many will be left out 
•of 81, and out of 100 ? 

11 . A boy wrote I2lines of dictation and there were 9 words in a 
line ; how many words did he write altogether ? 

12 . How many more are 9 tens than 4 twenties ? 10 tens than 
■6 tens ? 9 nines than 5 nines ? 

13 . In one foot there are 12 inches ; how many inches are there in 

'6, 8, 9, T i feet ? : ^ 
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14 . 'I'liere are 7 days in a week ; liow many days are Uiere in K, 
n, 12 weeks? 

15 . A boy walks 3 miles in an hour. How many miles will he 
walk in 6 hours ? 

16 . How many legs have 14 houses ? How many feel have 9 ducks? 

17 . Ram is 8 years of age ; his father is 4 times as old. How old 
is his father ? 

18 . A man walked 4 miles in one hour. How many miles would 
he walk at the same rate in 16 hours ? 

19 . .Multiply 8 by 4 and take away 10 j how much remains ? 

80 . A window has 9 rows of pane.s, and t2 panes In each row. 
How many panes are there in the window ? 

SIMPLE multiplication. 

68. When the Multiplier does not exceed 20, the multiplication 
is called Short Multiplication. 

69 . When the Multiplicand is a large number and the Multiplier 
a number of One figure, we have the following Rule 

Rule. Write down the multiplier under the units’ figure of the 
multiplicand, and draw a line underneath, liegin at the units’ figure 
of the multiplicand, and multiply each figure in succession by the 
multiplier, setting down and cmryiufc precisely as in Addition. 

Ex. Multiply 3468 by 7. 

Here 7 times 8 is 56. Set down 6 in the units’ place and 
3468 carry 5 ; 7 times 6 is 42, and42.t.s = 47 ; set down 7 in the 

7 tens’ place and carry 4 ; 7 times 4 is 28, and 4 carried is 32 j 

24276 P“t down 8 in the hundreds’ place and carry 3 ; lastly 7 

times 3 is 21, and 21 -1-3 = 24 { set down 34 . The product is 

therefore_2427A 

70 . Writing down the local vtilues of the figures, the process will 
stand thus 

3468=3 thousands+4 hundreds 4-6 tens + 8 units ; 

.',3468 X 7=7 X 3 thousands 4 - 7 X 4 hundreds -t-7 X 6 tens -1-7 x8 units, 
=21 thousands -haS hundreds -1-42 tens -hs6 units, 

=21 thousands-l- 3 a lnuKlreds+47 tens-h 6 units, 

= 21 thousands 32 hmidi-eds -1- 7 tens I- 6 units, 

= 24 thousands + 2 hundreds + '1' tens H- 6 units, 
= 24 , 876 . ' ■■ ■ : ’ 

71 . When; the multiplier is greater than 9 but does not e.xceed 20, 
the multiplication can be effected easily in one line, by the help of the 
Ruleiii Art. 69. 

E.r. i. Multiply 59867 bv r e. 
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Here, 15 Simes 7 is J05; put down S and carry Jo; then 
59867 15 times 6 is 90, and 90+10= 100 j'p'iit down 0 and carry 

^1^5 10 ; then 15 times 8 is 120, and 120+ 10= 130;; put down 0 

■^005 and carry 13 ; then 15x9 = 135 and 135 + 13=148 ; set dowp 
8 and carry 14 ; lastly, 15x5 = 75 and 75 + 14 •» 89 ; set down 
89 . Thus the product is 898005 . ' r - 

/i’x i-. Multiply 350974 by 18. 

Here, 18 x4 = 72 ; put clown 8 and carry 7 
336 and 126 + 7 = 133; put down 3 and c 
350974 18x9=162, and 162 + 13 = 175 ; .set down 5 

_ then 18x0- o and o+T7=i7 ; place 7 and 
6317'532 i8x 5 = 90, and 90+1 = 91 : put down 1 

18x3=54, and 54+9 = 63; put down 
product is 6317533. 

72. When the multiplier is a simple number 
more ciphers, we have the following Rule : — 

Rule. Multiply the multiplicand by the simple number 
’ ' " ^ - - ■ j there 


£x. Multiply 5867 by 70 ; and by 18000. 

5S67 0 ) Here 5867x 70= 5867x7 tens, 

^ =41069 tens, 

410690 =410690. 

5867 (V Here 5867 X 18000=5867 X 18 thousands, 
18000 = 105606 thousands, 

105606000 


1 ^ Multiply 2S4 by 2 ; 1475 by 3 ; 2867 by 4 ; 9048 
80965 by 5 ; 49508 by 8 ; 33069 by 7 ; 91537 by 12. 

2 . Multiply 

(1) 5849 separately by 2, 3, 4, 5, 6, 7, 8, 9 and ii. 

(2) 38476 separately by 3, 5, 7, g, ii, 13, 14, 15 and 19. 

(3I 3870492 separately by 2, 5, 3, 7, 4, 9, 6, 8, ir, 12 and 

(4) 6508794 separately by 8, 7, 9; ii, 13) 1 5. i7 and 19. 

(5) 987654321 separately by 2, 3, 4, 5, 6, 7, 8, 9, ii and 12. 

3 . Find the values of 

(1) 48508 X 8 ; 69360x6 

(2) 38476x 9: 876549x1 

(3) 4337s X 17 : 46059 X 16 ; 3074 

fill /i 6 nQ 7 c 8 xta : a 6 oQ 758 xiO : 
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(3) 91357 separately by 20, 200, 300, 5000 and 9000. 

(4) 79“7S5 separately by 120, 1500, 17000, 1300 and 190000. 

(5) 900968 separately by 800, iGoo, 14000 and 3S0000. 

5. By how much does i 8 times 1118 exceed 17 times loco ? 

6. Find the sum of 19 times 2304 and 15 times 2045 

7. Multiply 123456789 separately by i, 2, 3, 4, 5, 6, 7 8 and 9, 
and add the several products together. 

8. And estate contains 45068 bighas. Each bigb worth 
18 rupees, What is the value of the whole estate ? 

9 . A railway train consists of 17 trucks. Each truck carries 12644 
mamids weight. How many raaunds does the whole train carry ? 

10 . A man bought 305 cows at 12 rupees a head, and having 
spent on them for food 95 rupees, sold them at 16 rupees „ head ; 
what did he gain by his bargain ? 

11 . Ram bought of Judu 15 books at 13 annas each, and Judu 
bought of Ram 19 books at 19 annas each j how many annas had 
Judu to give to Ram ? 

13 . Two persons start from the same place, and travel (ij in 
the same direction, (ii) in opposite directions. One travels at the 
rate of 93 miles a day and the other at 79 miles a day. How ^ar w'll 
they be apart at the end of 7 days ? 


73 . When the multiplier is greater than 2o, the multiplicatic;: 
is Called Long Multiplication. 

74. When the multiplicand and multiplier are both large 
numbers, we have then the following general Rule : — 

Rule. Place the multiplier under the multiplicand, so that units 
of the same order may be under one another and draw a line under 
the whole. Begin at the units’ figure of the multiplier, and multiply 
by each of its figures in order, writing down each partial product so 
that its first figure shall be under the figure of the multiplier that 
produces it; together these products and the jww is the 

product required. 

Ex. Multiply 7823 by 645. 

Here, first multiply 7823 by 5 and set down the product 

7823 391 15. Then multiply 7823 by 4, and put down the prorluct 

645 31292, so that 2 may come under the tens’ place of the first 
. 39 i ~>5 PRi'tial product, pin the hundreds' place and soon. Lastly, 
31292 multiply 7823 by 6 and set down the product 46938 so that 
46938 8 may be in the hundreds' place of the first partial product, 

three lines of figures already 
■ ■ • ' obtained and their sum 5045831; is the required producv 

75 . The reasoning above employed can be rendered more clear 
by the following consideration. 

Since the above product is the sura of 7823 repeated 645 tunes 



and Dt(i Joo+4.0 + 5 ; therefore by the u; 
have the following process 


I of Arts. 69 and 72 ' 


7823 ‘ 

645 = 600 + 40 + 5. 

645 


39 MS 

7823x5= 39115 

312920 

7823x40= 312920 

4693800 

7823x600=4693800 

5045835 

5045835 


fe. If one or move of the figures of the multiplier be o, it is 
evident that the corresponding pariM product \v\\\ be o (Art, 65) and 
the lines may be entirely omitted after placing down each o to 
give the proper value to the product arising from the next figure. 

Ex. Multiply 4968 by 709. 

4968 Here, in multiplying by 709, we first multiply by 9 and 

709 put down the result ; then when we multiply by 7, we 
44712 really multiply by 700, but not by 70, and so place the first 
j4776o figure of the second partial product under the hundreds’ 
3522313 of fitst, affixing one cipher in the ten’s place. 

77 - If the multiplicand, or multiplier, or both, end in ciphers, 
the ordinary process of Multiplication may be shortened or faciliiated 
by the following Rule 

Rule. Suppose the ciphers at the right of multiplicand, or mul- 
tiplier or both omitted, find the product of the resulting numbers, and 
to the right of this product place as many ciphers as were supposed 
to be omitted in multiplicand, or multiplier or both together. 

Ex. Multiply 47600 by 47 ; 357 by 64000, and 7900 by 83000. 

Here, omitting the ciphers on the right, or supposing them to be 
omitted, we have 

47600 257 7900 

47 64000 83000 

3332 1028 237 

1904 1 542 632 

3237200 r6448ooo 655700000 

where the ciphers are ttwwA'erf at last to the right of the products 
obtained in the ordinary way, to give the other figures their proper 
local values. 

Thus, in the first case, when we multiply 6 by 7, we really mul- 
tiply 600 by 7, and 600 multiplied by 7 gives 4200; therefore two 
ciphers are annexed after 2 in the product. 

In the second case, when we multiply 7 by 4, we really multiply 
7 by 4000, and 7 multiplied by 4000 gives 28000 ; therefore three 
ciphers are annexed after 8 in the product. 

In the third case, when we multiply 9 by 3, we really multiply 
900 by 3000, and 900 multiplied by 3000 gives 2700000, therefore five 
ciphers are annexed after 7 in the product. 
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YS- If the multiplicand and multiplier change places, the pro- 
duct must be the same as before, otherwise the same numbers would 
have more products than (Art. 64). Hence, it is convenient to 
make the larger number the multiplicand and the smaller number 
the multiplier. 

79. The following Proofs are generally adopted in Multiplication. 

(1) Interchange multiplicand and multiplier ; the product ought 
to be the same. 

( 2 ) By Casting out the nines, We cast the nines out of a 
number thus : add together all its figures, omitting every 9, and if the 
sum be greater than 9, replace it by the sum of its figures, and if the 
new sum be greater, I'eplace it by the sum of its figures, and so pi-o- 
ceed till we have a sum less than 9. 

Cast the nines out of multiplicand multiplier. Multiply the 
results, and cast the nines out of their product, noting the new result : 
now cast the nines out of the product., and if the result coincide with 
the one previously noted, we presume that the work is correct. 

80 , We may mention here that the above test fails in the 
three following cases : — ■ 

( 1 ) If the order of figures in the product be misplaced, as 86 for 68. 

(2) If the errors made compensate each other, so far as the sum 
of the digits is concerned, as 65 for 83. 

(3) If 9 be written for o, or o for 9, or either be inserted or omitted 
too often i as 59 for 50, or $97 for 57, or 708 for 78, and so on. 

Ex. Multiply 5867 by 3478, annexing the proofs. 


Multd. 



Beginning at the left hand, we cast the nines out of the 
(i) Multiplicand thus : — 13, 19, 26 ; replace 26 by tlie sum of 
2 and 6 or 8. 


(2) Multiplier thus 7,14,22; replace 22 by the sum of 2 and 2 or 4. 
Now multiply 8 by 4, giving 33, which replace by the sum of 

3 and 2 or 5 ; and note this result. 

(3) Product thus 6 , . ii, IS, 17. 23 ; replace 23 by the sum of 
2- and 3 or 5 . 

As this result coincides with the previous one, we presume the 
work is correct. . . . .. .. .. 
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XII. 

1 . Multiply 946 by 61 ; 869 by 89 : 917 by 46 ; 909 by 88 ; 46 
by 608 ; 417 by 739 ! 3259 by 497 , and 692 by 73. 

3 . Multiply : 

(i) 47691 by 37 ; 28573 by 35 ; 716281 by 48 ; 39365 by 39- 

(3) 129385 by 66 ; 138476 by 8i : 480765 by 97 ; 829741 by 59. 

(3) 8241763 by 123 ; 931846 by 15S ; S27941 by 376. 

(4) 5086927 by 495 ; 254037 by 29S0 ; 4785328 by 7803. 

(5) 56380477 separately by 35, 48, 72 and 132. 

(6) 67836479 separately by 356, 4378 and 78539. 

(7) 70870096 separately by 40.4; 3009 and 900807. 

(S) 279420 by 7350 i 678000 by 87600 ; 80108 by 7770. 

(9) 56348 by 50661 ; 876000 by 67S000 ; 896385 by 6687400. 

(10) 57483000 by 40, 900, 430, 24506 and 4670600. 

3 . Find the product of :~ 


(1) 

(2) 

( 3 ) 

( 4 ) 

( 5 ) 

45678 

3124791 

436712 

1100785 

4532815 

9128 

89023 

45678 

71053 

, 751283 

(6) 


(8) 

( 9 ) 

(10) . 

447002 

0 

8913243 

110375009 

I 10200570 

275642 

578648 

J?. 34 S^ 

198075 

200570 

HiiSl 

(11) 

(12) 

(13) 

(14) 

ds) 

47529123 

4465348 

79094451 

84964270 

123456789 

8901234 

7000608 

7640950 

8743590 

123456789 


4 . Find the values of 

(0 704745x615 ; 469830 X 369 ; 391525x861. 

(2) 1174575x2214; 3523725x2583; 926196x7896. 

(3) 920685x7098; 4465348x7000608: 7650329x600509. 

(4) 400905703206x7008130502:8070906050493x64032000905. ■ 

(5) 6709802607508x2005032057 ; 1310275031496x20456300170. 

5 . What is the difference between 23456 multiplied by 996, and 
the remainder in subtracting 4 times 23456 from 23456000 ? 

6. A bigha of land costs 784 rupees, what will 203 bighas cost ? 

7 . If there are 432 pages in a book, how many will there be in 
80704 such books ? . 

8. If I give 125 boys 79 marbles each, how many shall I have 
left out of 10000? 

9. 79432 copies of a newspaper are printed daily. How many 

are printed in a year of 314 days ? . 

10 . The cost of constructing a Railway is 61303 rupees per 
mile ; what will 7CI miles cost? 
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13 . In a town there are 734 houses ; 345 of them contain, on an 
average, 11 persons each and the rest 15 each. How many persons 
reside in the town ? 

13 . If a master employs 73 workmen, each of whom receives 
34 rupees per month, how many rupees does he pay away per month ? 

14 . If of 20000 shells used in war, 3648 are 36 pounders, 11273 
are 24 pounders, and the rest 18 pounders ; what is the total weight 
(in pounds) of the whole ? 

15 . A. dock strikes 114 times in a day. How often will it 
strike in 365 days? 

16 . A town has 436 streets. Each street contains on an average 
6422 inhabitants. What is the population of the town ? 

17 . A directory contains 798 pages. There are 72 names in 
each page. Howjmany names are in the directory ? 

18 . 343 paving-stones are required for every yard in a street. 
There are 18742 yards in the street. How many paving-stones will 
the whole street require ? 

19 . The!! distance of the Earth from the Sun is found to be 
1 1608 times the Earth’s equatorial diameter, and that diameter is 
7926 miles.ys Required the distance between the Earth and the Sun. 

80 . India contains about 1466576 square miles and the popula- 
tion is reckoned to be about 189 persons to every square mile •, what 
is the whole population of ihe country ? 


81 . To find the product of more than two numbers, multiply 
the productjof two of the numbers by the third, the result by the 
fourth, and so on. The. final result is called the contiutied product 
of so many! factors. 

Thus, the continued product of 3, 5, 3 and 47=33xsx3x47»=si5 
x8x 47“ 120x47=5640, and 3, 5, 8 and 47 are factors of 5640. 

83 . The continued product of any numbers will remain the 
however we may change the order of its factors. 

Thus,since 4x2x5x7x3=8x5x7x3=40x7x3=280x3=840, 
and 5x4x2x3x7 = 20x2x3x7=40x3x7=120x7 = 840 ; 

.-. 4X2XSx7X3=SX4X2X3X7. 

Ex. Find the continued product of 3471, 7 and 52. 

3471 

■ ' 1 ^ ■ '■ 

24297 Here, we first multiply 3471 by 7, and the product is 
52 '" 24297 ; again multiply 24297 by 52, and the product is 

48594 ’[^■^3444 ! thus the continued product of the several 

i2j^ 85_' factors is 1263444. 

1263444 


SIMPLE MaLTtPtICATION. 4I 

83 . li: om OX more of the factors in any continued product be 
o, the whole product is o. (See Art. 65.) 

Examples XIII. 

1. Find the continued products of 
(1)4, 7,25. (2)13, 15, > 7 . (3)18,19,20. (4)407,18,5. 

(5) 729, 8, 61. (6) 7184, 6, 12. (7) 35, 32, 14, 29. (8) 35, 29, 43, 87. 

(9)33,13,15,4,56. (10)27,57,35,1277. (II) 156, 13. .365, 78. 

( 13 ) 18, 19, 35, 24, 12, 17. (13) 340,255, 783. (14) 67s, 225, i8o, 135 - 

3 . A library contains 3275 volumes, and each volunrie on the aver- 
age 493 pages, and each page 39 lines. How many lines are there ? 

3. If the earth moves round the Sun at the rate of 68000 miles 
an hour, how far will it move in 365 days of 24 hours each ? 

4 . If every page of a book contains 36 lines, and each line on 
an average ii words, how many words would there be in 157 pages? 

5 . If each of 36 trucks in a luggage train contains 18 barrels of 
cement, and each barrel 36 mannds, how many maunds is the train 
carrying ? 

0 . How many yards of silk are there in 9 packages, each con- 
taining 8 parcels, each parcel 26 pieces, and each piece 53 yards ? 

7 . In a school there are 10 classes ; each class has 4 desks, 
each desk holds iS boys ; how many boys axe there in the school ? 

8. If 37 labourers earn 39 rupees each per day j how many 
rupees do they all earn in 36 wonting days ? 

9 . If every man lived to marry and have 8 male children, how 
many great-great-grand children of the male sex could every one 
expect to have ? 

10 . A Railway passenger train consists of 32 carriages ; each 
carriage is divided into 13 compartments ; in each compartment there 
ate 5 benches and on each bench there is space for 8 persons ; how 
many persons can the train carry ? 


84 . When a number is multiplied by itself ortee, /wue, t/ir/ce 
four, , times, the product is called the second, third, fourth, 
fifth, &c., power of that number respectively. The second and 
third powers of a number are commonly termed its S(lTiare and cube 
respectively. The number itself is called its first power. 

85 . These powers are often indicated by small numerals 2,3,4, 5, 

&c., placed above the number to its right, which express how often 
the number is repeated in the product. The small numerals so used 
are therefore called the indices or exponents of the sevetalpowers. 
Thus, 5® = 5 X 5 = 25 ; 25 is the or of 5. 

53=5 x5X5 = i25,. 125 is the third power or cube of 5, 

5+=;5 X 5 X 5 X 5=^6254 625 istht fourth power of 5, and so on. 

86. If the three signs -F, X, occur in an expression, the 
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opeiiuioii of Multiplication is to be performed first and then that of 
Addition or Subtraction. 

Thus, 4x4x3 + 3x3x2-4x2x1+2x1x0 = 48 + 18-8 + 0 
= 66-8=58. 


(2)88,97,123,456. 

( 4 ) 9 » 7 . 5386, 9876, 1234, 


(2) 908, 327,1, 800.4, 9999. 


Examples XIV, 

1 . Find the squares of 

(1) I, 2, 3, 4, 5,...2'5 ; 39, 46, 54, 86, 99. 

(3) 729. 873. 1043, 5496. 

2 . Find the cubes of 
(i) I, 2, 3, 4, 5.-2S ; 37. 48, 68, 77- 
(3) 308, 876, 765, 999. 

3 . hind the fourth powers of 
CO 678, 305, 987, 988. 

4 . Find the values of 

(1) i“ + 2® + 3*+4* + 5®+6®+7®+8*+9^ (2) 23* + 15® -32. 

j3) (4) 1^+22+33+43 + 534-63 + 73 + 82 + 93, 

(5) 2++_34-,4. (6) 25*+28*-30 *-i 8 ='+is' 

5 . Simplify the following expressions : — 

08x4-3x6+4x3-2x1+5x3+3x7 

(2) 5X6X3+4X3X0-2XIX4 + 3X6X4-2X2. 

(3) 8x6x3xi-3x6x2x4+4x6x7x4-7x8x2x0. 

(4) -9 x 6 x 2X3 + 7X4+4 x 6 x 3X5-3 x 6 x 7 xox 5+3X3X4. 

C5) 7 +•. X r+3X5®+4X9® (6) 3®x2 + 2X3-2®X3 + 6x i3. 

(7) 23® -1 12+1,5 XI I*- 1102 + 112* 

(8) 3^+3X4XS + 53-43-2X4-23+6*-33. 

IV. DIVISION. 


, 87 . Division is the method of finding ho’iv many times qw 

given number IS contained in another given number. 3 'he former of 
these numbers is called the divisor, the latter the dividend, and 
the luimber telling Imi< many times the quotient. The number left 
after the operation is finished, is termed ilie remainder. 

88. In dividing one number by another, we obviously take the 
latter number from the former, as often as we are able, according to ' 
the principle of Subtraction before explained. Hence Division liears 
the same relation to Subtraction^ as bears to Addition. 

- .1 divide 26 by 8, means that we are to 26(1, i, r 

tind how many times 26 contains 8, and the opera- 8 

tion at the side shews that 26 contains 8, 3 times Vg 

with a remainder 2. Here 26 is called the divi- g 

dcnd^ h the diTusoy, 3 the quotient and 2 the 
mainder. 10 


89 . Hence, by division we break up a given number into as 
■many equal; parts as there are units in another given number, and 
■thus find one of these parts. 


90. IHviaion is of two kinds, simple and compound. 

(i) When the dividend and divisor are both abstract numbers, 

or hoih concrete numbers of one and the same denomination ; or 
when the divisor is an number, and the dividend a fiJWvrA' 

number of one denomination, it is called Simple Division. 

(ii) When the dividend is a ,r4>«r-^r/e number of the same kind, 

but of different denominations of that kind, and the divisor an 
abstract \ or when both the dividend and divisor are concrete 

numbers of the same kind but of different denominations of that kind, 
\\.\^ <L-A\<i.A Compound Division. 

91. When there is no remainder, the division is said to be 
exact and since the Quotient tells how many times the Dividend 
contains the Divisor, it io\\Qws thai Divitienii—DismorxOiwiieni. 
But when there is a Remainder, the division is called inexact, and 

Dividends Divisor "r. Quotient Remainder. 

92. The operation of Division is expressed by means of the 
sign-5-and sometimes /, which is read divided by or simply by. It 
is also denoted by writing the dividend above the divisor with a line 
between them. 

Thus 42-^7 denotes that 42 is to be divided by 7, and is read 42 
divided by 7 or simply 42 by 7. .'Vlso 42/7 and V mean 42-5-7, 

93. In division, the quotient is an abstract number, if the 
dividend and divisor are both abstract or both concrete numbers, but 
the quotient is a concrete number, if the dividend is a concrete 
number and the divisor an abstract number. The divisor, if concrete, 
must be of the same kind as the dividend. 

Thus, 45 divided by 5, or 45 rupees divided by 5 rupees, gives 
the ahstract number 9 as quotient, for 5 or 5 rupees taken 9 times gives 
45 or 45 rupees, and 45 rupees divided byvs gives the concrete number 
9 rupees as quotient, for if 45 rupee.5 be divided into 5 equal parts, each : 
of these parts will contain 9 rupees. Also 45 rupees divided by 5 yards 
has no meaning, according to the definition of Division in Art. 93. 

91, As Division is the reverse of Multiplication, it follows that, 
by a reversed process, the Multiplication Tables must furnish the 
means of obtaining the quotient, when the divisor does not exceed 20 
and the dividend 400. 

Jix. J. Divide 96 by 8. 

Since Sx 12=96 ; therefore 96-5-8 gives 12 as quotient. 

Ex. s. Divide 259 by 17. 

Since 17X 15=255, and 259-255=4; therefore 259.M7 gives 
15 as quotient and 4 as remainder. 

Examples XV. (Mkntai. Division.) 

1. IIow many times does 8 contain 2 ? 36 contain 3 ? 20 contain 4 ? 
35 contain 5 F 24 contain 6 ? 56 contain 7 ? 81 contain 9 ? 
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3 . Divide 14 by 2 ; 12 by 3 ; 48 by 4 ; 20 by 5 ; 42 by 6 j. 

49 by 7 ; 32 by 8 ; 108 by 9 ; 90 by 10 ; 77 by ii ; 96 by I2. 

3 . Divide 

(r) 56 separately by 2, 3, 4, S, 6, 7, 8, 9, 12 and 14. 

(2) 98 separately by 2, 5, 7, 9, 13, 15, 17, 18 and 19. 

(3) 168 separately by 2, 7, 8, 9, 6, 12, u, 15 and 18. 

(4) 28a separately by 4, 7, 9, 10, 6, 8, 12, 15 and 17. 

(5) 342 separately by 3, 6, 8, 9, 4, ii, 13, 15, 16 and 18. 

(6) 172 by 9 ; 141 by ii j 128 by 14 ; 257 by 16 ; 195 by 19. 

4 . In 54, how many times is 8, and how many over? How 

many times is 15 contained in 195 ? In 240, how many times is 18,. 

and how many over ? 

5 . If 16 be taken 14 times from 228, what is left ? 

6. What is the 9th part of 36, 54, 108 and 144 ? 

7. To how many boys can 1 give 9 marbles if I have 153 ? 

8. At a cricket match ii players make 132 runs. If each made 
the same number of runs, how many did each make ? 

9. A Patsala consists of 128 boys and they are made to stand 
in 8 rows ; how many are there in each row ? 

10 . If 320 rupees are shared equally among 16 men; how- 
many does each man receive ? 

11 . Divide 132 oranges equally among 7 girls and 5 boys. 

13 . Divide 96 pencils equally among 8 boys. 

13 . Bhuban spent 180 pice in oranges, buying them at the 
rate of 6 for 3 pice ; how many oranges did he buy ? 

14 . A boy, having a basket containing 214 oranges, distributed 
them equally between his 8 school-fellows and himself ; the number 
which remained he gave to his school-master ; how many did the 
school-master receive? 

16 , A man bought i r cows at 18 rupees each, and sold them so- 
as to gain 99 rupees ; what did he sell each cow for ? 

16 . How many seers of sugar at 5 annas each can be bought 
for 330 annas ? 

17 . A woman bought i8o eggs at 3 for 2 pice and 275 more at 
S for 3 pice, and sold the whole lot at 13 for 19 pice ; what does she 
gain or lose ? 

18 . If 5 men can do a piece of work in 18 days, how long will' 
it take 9 men to do the same work? 

19 . How many penknives, worth 8 annas each, onghttobe' 
exchanged for 144 pen-holders at one anna each ? 

20. A man walked 306 miles in 18 days ; how many miles did 
he walk per day ? 

SIMPLE DIVISION. 

95. When the dividend is a large number, but the divisor less 
tlian 20, the division is called Short Division and can be done by the 
following -Rule. 
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Rule. Place the divisor and dividend thus : 

divisor) divid end. 

From the left of the dividend cut off a number not less than the 
divisor but less than lo tiroes the divisor, giving the first partial divi- 
dend. Find by the aid of the Multiplication Tables how often the 
divisor is contained in this dividend ; put down the quotient under the 
units’ figure of this dividend, and take notice of the lemainder (whether 
■it he any number or o). On the right of this remainder, conceive in 
your mind to be placed the least number of the figures next following 
in the dividend which, affixed to the remainder, will make a number 
not less than the divisor. Proceed, as above, with this new partial 
dividend to find the next figure of the quotient ; taking care to place 
after the first figure in the quotient a cipher for every figure brought 
■down from the dividend which, affixed to the remainder, makes a 
■number less than the divisor. 

Continue this process till all the figures of the dividend have been 
thus brought down ; and if there be any remainder at the end of the 
•operation, write it as a remainder distinct from the quotient. 

Ex. I. Divide 612459 by 7. 

From the left of the dividend cut off a number 
7) 612459 not less than 7 but less than 70 : that is, cut off 

87494 f®™- I. 6I1 partial dividend. Now 7 is contain- 

ed in 61, 8 times and 5 over; put the 8 under 
the I in 61, and to the right of the remainder 5 affix the next figure of 
the dividend 2, making 52, the second partial dividend. But 7 is con- 
tained in 53, 7 tiroes and 3 over; put 7 in the quotient, and to the 
right of the remainder 3 affix the next figure 4 making 34, the third 
new dividend ; and so proceed. 

The above operation is usually performed in saying 
7 in 61, 8 and 5 over ; in 52, 7 and 3 over; in 34, 4 and 6 over ; in 
'65, 9 and 2 over ; in 39, 4 and 1 over (as remainder). 

Thus the quotient is 87494, and the remainder _i. 

Ex. 2. Divide 61245 by 15. 

Here 15 in 6 goes no times, but 15 in 61 goes 4 times 
i 5 )^^ 4 S and I over 1 write 4 under the i. Then 15 in 12 goes no 

4083 times, but 15 in 124 goes 8 times and 4 over ; write 0 

under the 2 and 8 under the 4 ; lastly 15 in 45 goes 
3 times write 3 under the 5. 

Thus the quotient is 4083. 

96 . The truth of the above method may be shewn thus 
■Since 61245=61 thou5ands-I-2 hundreds-1-4 tens-t-5 units, 

=60 thousands-!- 12 hundreds-t-4 tens-f-5 units, 

= 6othousand.s -H 34 tens + 5 units, 

= 60 thousands-!- 120 tens-H45 units. 

.'. 61245 divided by 15 gives as quotient 4 thousands -P 8 tens -P 
3 units or 4083. 
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Examples XYI. 

1 . Divide 

(i) 462 separately by 3,6, 8, 9, ro, ii and 12. 

(2} 682 separately by 3, 4, 6, S, 9, ri, 14 and 15. 

(3) 8425 separately oy 5, 7, 8, 10, 13, 16, 17 and 19. 

(4) 6876 separately by 2, 3^ 7, 9, ii, 12 and 14, 

(5) 3529S separately by 3, Si 9, 7, io , 12 and 18. 

(6) 348 by 2 ; 4596 by 3 j 276284 by 4 ! 84375 by 5. 

( 7 ) 53844 by 5 ; 536074 by 7 95832417 by 8 ; 3158367 by 10. 

(8) 7163353651 by 9 ; 123456789Q by II : 9876543 by 12. 

(9) 27643532 by 14 i 35763445 by 15 ; 47623554 by 18. 

(10) 34672352 by t6 ! 987654321 by 17, by 18, by 19, by 20. 

3 . If 1674 men are drawn up in i8 columns, how many men 
are there in each column ? 

3 . I distributed 2160 marbles among a number of boys, and 
gave each boy 12 marbles ; how many boys were there ? 

4. Whatis the 15th part of 135090 ? the iith part of 101112 ? 

6. A farmer has 1786 sheep divided into 19 ec[ual flocks. How 

many sheep are there in each flock ? 

6. A farmer spent 1872 rupees in the purchase of oxen. Each 
ox cost 12 rupees. How many oxen did he buy ? 

7 . Ifthe sum of 18 and 30 be divided by their difference, and the 
quotient be multiplied by the product of 16 and 27, what is the result ? 

8. A man gives 14 cows and 35 sheep for 55 bags of potatoes 
worth 7 rupees per bag i if each sheep wa.s worth 3 rupee.s, what did 
he get for each cow? 


97 . When the dividend and divi.sor are both large numbers, the 
division is called Long Division and can be performed by the 
following general Rule. 

Rule. On either side of the dividend draw curved lines | place 
the divisor on ihe left and the figures of the quotient as they arise on 
the right : thus 

diviEor)divideiul(qiiotient 

Then try to find how often the first one or two figures on the left 
hand of the divisor are contained in the first one or more of tho-se of 
the dividend, and place the result on the right as the first figure of 
the quotient ; and the product arising from the multipHcation of the 
divisor by this figure being subtracted from the dividend, bring down 
or annex to the right ofthe remaiiKler the ne.xt figure of the dividend. 
Proceed as before, and continue the process tilt all the figures of the 
dividend have been brought ■ down ; then the quotient, and the 
remainder if any, will be obtained. . 

If at any stage , of the process, the divisor is greater tlian the 
dividend, affix a to the quotient and bring down the 
next figure of the dividend. Continue this process till the partial 
dividend is greater than the divisor and then proceed as before. 
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Ex. I. Divide 750351351349.: - 


349)75035(215 Here, the first figure 2 in the quotient 's obtained' 

698 by inquiring how often 3 is contained in 7, or 34 in 

75 ; then, after multiplying 349 by . 3 ,;-'which, from 
the places of the figures, representsi.,i2..,A3r?ri7;rr&, 
and subtracting the product which is 6g8, from 750, 
Tvlc we have a remainder 52 ; to this the ne.xt figure 3 

IZll of the dividend is a/rw.mf to form the partial divi- 

dend 523, Now seek how often 3 i.s contained in 5, or 34 in 52, and 
the quotient being 1, I ten is annexed to the 7 , hu.ndrcds already 
obtained; multiplying 349 by i, which means r ten, and subtracting 
the product 349 from 523, we get the remainder 1 74 ' Bringdown 
the last figure 5 of the dividend to form the partial dividend 1745, 
and we find the corresponding quotient to be 5 units exactly, for 349 
multiplied by 5 produces 1745, and the operation is then completed, 
leaving no remainder. Therefore the whole quotient is 215. 

98 . Supplying the auxiliary digits omitted in the above: 
operation the process would stand thus :— 

349)75035(200 + 10+5 

6980 0 

~ 5 ^ 3 S 

3490 

1745 

1745 

Ex. 3 . Divide 39875365 by 8654. 

8654)39875365(4.607 Here 3987 is less than 8654,1^13987513 
346 lb greater; therefore take 39S75 for the first 

52593 partial dividend. It contains the divisor 4 

5 1924 times ; put 4 in the quotient, multiply 8654 by 

4. placing the product 34616 under 39875, and 
subtract, leaving 5259. To the remainder 5359' 
annex the next figure of the dividend 3, giving 
, 3“7 52593, the second partial dividend. It con- 

tains the divisor, 6 times ; put 6 in the quotient, multiply 8654 by 6, 
placing the product 51924 under 52593, and subtract, leaving 669. 
Again, to 669 bring down the next figure 6, giving 6696 the third par- 
tial dividend, ft contains the divisor o times ; put 0 in the quotient, 
and the reniainder is now 6696. Lastly to 6696 bring down the last 
fiptpe 5, giving 66965, the fourth partial dividend. It contains tlie 
divisor 7 times ; put 7 in the quotient, multiply 8654 by 7, placing the 
product 60578 under 66965, and subtract, leaving a remainder 6387.: 
Thus the quotient is 4607 and the remainder is 6387. 


99. When the divisor is terminated by ( 
e use the following Rule. 


i ciphers,: 
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Rule. Cut off all the ciphers on the i-ight of the divisor and as 
many figures from the right of the dividend for the quotient, 
divide the remaining figures of the dividend by the remaining figures 
of the divisor (Arts. 95, 97), and for the final remainder bring down 
to the particular remainder the figures cut off from the dividend. 

Ex. Divide 20573396 by 80 and by 345000. 

(J) 8,0 )2057329,6 (2) 345,000)2057.3,296(59 

257166-16 1735 

' 3105 ■ ^ 

218296 

In the first example, in dividing by 8 the remainder is 1, to 
which we bring down the figure cut off 6, giving _i6 for the final 
remainder, and 257166 for quotient. 

In the second e.xample, the remainder in dividing by 34S is 
218, to which we bring down the figures cut off 298, giving 
218296 for the final remainder and jO for quotient. 

100. The Proofs usually adopted in division are the following 

(1) To the product of the divisor and quotient add the remainder 
(if any) ; if the result coincides with the dividend, we presume that 
the work is correctly performed. 

(2) By casting out the nines. 

{a) From the sums of the digits in the divisor and the quotient 
subtract 9as many times as possible, and set down the remainders 
to the left and right of a cross sign. 

{b) Multiply the two remainders and from the product subtract 9 
.as often as possible. I ut down the remainder below the cross sign. 

(c) Lastly subtract the remainder from the dividend and from 
the sum of the digits of this difference subtract 9 as many times as 
possible and set down the remainder above the cross sign. If the upper 
and lower figures agree, it is presumed that the operation is correct. 
Ex. Find the quotient and remainder when 275487 is divided by 736. 


Division. 


5468 

5152 

3167 

2944 


Tlmsthequotient 
is ^ and the re- 
mainder 223. 


(') 


Proofs. 


(2) 7+3 + 6-16, r. 
'■■1 3 +7 + 4“ 14, 


275264 

_ J23 

275487 



^ 7x5 = 35, m«. 8. 

Also 275487-223 = 275264, 
and 2+7 + 5+2 + 6+'4=26, 


SIMPLE DIVISION. 
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101. If all the four signs +, x, are used together in an 
expression, the operations of Division and Multiplication are. to be 
performed first and next those of Addition and Subtraction. 

Ex . Find the value of i4 + i2-i-6x4-3X2 + 6x73-^-i2. 

The expression = 14 + 3 X 4-3 X 3 + 6x6 = 14 + 8- 6 + 36 
= 58-6 = 52, 

Examples XVII. 

1. Divide 

(i) 92483 by 23. (2) 79958 by 39. (3I 79796 by 79. (4) 588168 by 84. 
(5) 79512587 by 43. (6) 69637856 by 32. (7)67ooi238 by 49- 

(8)1441572468783. (9)470732568737. (10)74177848788. 

(ll) 5798269528776. (12)90091964168796. (13)587623478799. 

(14) 17587694293 by 54- (15)145283406318784. 

'(16)37085019758781. (17)967901234588798. 

2. Find the values of 

(l) 4I9352633-<-123- (2) 1721034655 -r- 144. (3)47123419361 + 132. 
(4) 3577926 '«-So6 (5) 27291888 + 478. (6) 87634792 + 843. 

(7)48310567 + 549' (8)6430776444 + 876. (9)137090807 + 996. 


(II) 632798014+7243. 

(13) 140167329+7038. 

(15) 3106144185+2375. 
(17)8327976 + 5730. 

(19) 935384767 + 4836. 

(21) 183920748+37346. 

(23) 2919333978682+76913. 

(25) 163034794788 + 321567. 

(27) 876824985621+90956845. 
(29)32899438654+100104325. 
(31) 4676705026675+154321235. 


(10) 630763540981 +652. 

(13) 519387042 + 2731. 

(14) 395494875+6007. 

(161 35413286 + 7960. 

(18) 64157660+1480. 

(20) 900370575 + 5432'' 

( 32 ) 2828882701578 + 38706. 

(24) 6n9o8538i7674'+873i56. 

(26) 487264325876 + 5678909. 

(28) 56400003227 + 76589451- 

(30) 191776658604+68589649. 

(32) 121932631112635269+123456789.' 

(33) 163018S053103649203285 + 2837154309. 

(34) 5602 M9750 14967053000-r- 700002030506. 

(35) 1630188053103649203285 + 574585614865. 

3 . Divide ; — 

(1) 237876093 by 5605, by goSg. by 40857, and by 57085. 

(2) 8 1229 separately by 10, 20, 30, 40, 50, So, 90. 

(3) 342604 separately by 100, 400, 600, 800, goo. 

(4) 78534826 separately by 800, 12000, 3200, 475000. 

(5) 3854269734 separately by 310, 5900, 587000, gogoo. 

(6) 25413286 by 7900 i 19054832 by 83000; 26799534687 by 7890000 

4 . Find the value.s of : — 

(1) 192 + 16 + 720+18+795 + 15-1786+19. 

(2) 3871+49 + 6935 + 95-5432 + 56-1375 + 25+4590 + 45' 

(3) 56 + 81 + 3 + 8x7x9+12x136 + 17-72 + 18+6x3. 

(4) 12 X 16 + 8+17x6-18x32 + 8-27+9x7+8x30+15 + 56 + 14. 

( 5 ) 15x37153+73474-67152+4+40734x2-5485x75- 
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5 . If a bag contains 103 potatoes, how many will be required to 
hold 7432274 potatoes ? 

6. If each carriage contains 57 passengers, how many carriages 
are there in a train carrying 969 passengers ? 

7. Each of 156 boys uses 12 pen-nibs, and a box contains 
144 nibs. How many boxes are required ? 

a. A confectioner sells 23475 maunds of sweetmeats in a year 
of 513 days i how many maimds does he sell in a day ? 

9. Supposing a Railway train to travel from Calcutta to Delhi, a 
distance of 924 miles, in 44 hours, what is the average speed per hour ? 

10 . The population of a country is 3083220 and its area is 7341 
square miles. How many people are there on an average to each 
square mile ? 

11 . Find the number of pages in a book which has on an average 
207 words on a page, and contains 201411 words altogether ? 

12 . How many minutes will a wheel be in turning round 895702 
tiroes, if it turn 158 times in a minute ? 

13 . What number multiplied by 79 will give the same product 
as 257 multiplied by 553 ? 

14 . A shopkeeper sold 267 shawls for 4005 rupees, gaining there- 
by 4 rupees on each shawl ; what had each shawl cost him ? 

19 . The population of a certain village is 215 10, and one out of 
45 dies annually. How many die in a year ? 

16 . Find how many times the numbers u, 15, 19, and 23 must 
be equally repeated to make 13668. 

17 . Find the 532nd part of 1004416. What is the 3651!! part 
of 36865365 ? 

18 . How many pages contain 30888 words, every page having 
52 lines of 9 words each ? 

19. If 168465 maunds of rice bedlstributed equally among 1 1231 
famine-stricken men, how many maunds will each receive ? and if the 
family ofeach consist of 5 persons, what will be the share of each person? 

20 . The rays of light comes from the -Sun to the Earth in 
498 seconds ; at what rate does light move per second, the distance 
of the Sun from the Earth being 93000000 miles ? 

V. THE USE OP BRACKETS. 

102 . Brackets, which are of several kinds, as (),{},[], are 
used to denote that all numbers included within any pair of them 
are to be considered as forming but one number, and are therefore to 
be equally affected by any number not included within the same pair 
of brackets. 

Thus, (2 -1-34-7) denotes that 2, 3 and 7 are to be taken as making 
one number, /. e. whatsoever, outside the brackets, affects 2 in any- 
way, must also affect 3 and 7 in the same way, 


A. vinoulTim is a sign sometimes used instead of brackets. It 
consists of a line drawn over the numbers to be considered as form- 
ing one nu mber . 

Tims, 2 + 3 e-Kpress the same thing as (2 + 3). 

103. When two or more numbers, connected by the signs of 
operation are enclosed in a pair of brackets, the operations of arith- 
metic indicated inside the brackets are to be performed before the 
brackets are removed. Thus, 

Ex. I. 7-sTr3==7_2=j. 

Ex. 3. 22-(4X3 + S -64-2) = 22-(I2 + 5-3) 

= 22-(l7-3) = 22-I4=^ 

104. When a number immediately precedes an expression 
included in a pair of brackets, this number is to be multiplied by the 
number obtained after removing the brackets. 

Thus, 7 + 4(5-3)-6x3-7 + 4X3-i8=7+i2-i8=t9-i8=r. 

105. When an expression is included in more than one pair 
of brackets, it is convenient to remove the innermost bracket first, 
then the innermost of those that remain, and so on, till all the 
brackets are removed. 

Thu.s, 25 -[{15 X 10-2 X 12 -8(2 X 12- io)}-f-2]x(i5- 10 + 2) 

= 25 - 1 (150 - 34 - 8(24 - io)}+2] X (15-12) 
=2S-[{iS0-34-8xi4}-^-2jX3 
»25-[{136-1I2}-5-2]X3 
=2S-LI4+'2JX3=25-7X3=»25-2I=4. 

106. If the sign + {^/r«) precedes a bracket, the bracket may 
be removed without affecting the result. 

Thus, since 7+(s-3)=7 + 2~9, and 7 + 5-3.=. 12-3=9, 1 
therefore, we have 7 + (s -3)=7 + 5-3. 

107. If the sign precedes a bracket, the bracket may 
be removed, provided the signs of all the numbers, inside the bracket 
be changed from-l-to — , and from — to+. 

Thus, since 29-(7-5 + 3)=29-(2+3)=29-s=24, 

and 29-7 + 5-3=34-10 = 24, 

therefore, we have 29 - (7 - 5 + 3) = 29-7-1-5-3. 

108. The sign signifies therefore, and is often used in stating 
a method by which an answer has been obtained. The sign ‘.'stands 
for or and is used in stating a reason. 

Examples XVIII. 

1. Find the values of : — 

(1) io + (5-3)-{i7-8)+(i6-ii)+25 -(6-3+4). 

(2) 2 o-io- 3-6 +(i 5-3 )-(i 6-9)-{5+6)+(^9). 

(3) 8+4 (i 2-7)-3(9-5)H-7 (i 6-19+5 )-(i 8-^6+ 7). 

(4) 3{8 + 2S-3(20~i2)}. (S) 3{8+(35-3)20-i2}. 
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(6) 287-[{I5X I0-2fl^8)(2XI2-Io)}-f-2]XIS-lO-2. 

(7) iS 30-{6 io+ 703-6 o 8 }. (8) 605 -{(95 - 1 i -19) + 237}. 

(9) 86 -{(59-48) -h 16 -(59 -49)}- (10) 1 68 -{(70 -39) 4- (90 -83)}. 

(n) 1246 -(363 -156) -{371 -(495 -386)}. , 

8. Find the values of : — 

(X) (1536-487)- 1392-^-29 + 7 XS- (2) s88o4-(i67-i32)x6 

(3 ) (i 94+65)X7 + (352-22 o)-mi- 9S2 -x-( 9 i - 35). 

(4) (67893 -8637) -X- 823 + 7 546 X (3356 - 945) - (9870 X 1 70). 

(5) {(3I2570X59S + 76 i 25X47 + 3 i 8 -i- 3 )-i 55I46 }-i-( 6 i 39XJ5). 

3. If the sum of 274 and loS be multiplied by their difl'erence 
and the product be divided by 166, what will be the quotient ? 

4. If the sum of 103, 29, and 367 be divided by 19, and the 
quotient be multiplied by 57, and the product be diminished by 197, 
what will be the remainder ? 

5. Multiply (325 -293) by (306-M7) and to the product add 
(1000+99). 

6. From 34856 subtract {763x41) and to the remainder add 
{I998 + (663-44i)}- 

7. Find the difference between 876 and 459-368 + 149. 

8. What number subtracted from (2471 +56) will leave (3863 — 
1498) as remainder ? 

9. Find the difference between 

3210+401 - (67 - 59) and 342 - (491 - 382). 

10. From the sum of the greatest number of 9 and 10 digits 
subtract the difference of the least numbers of 10 and 1 1 digits. 

11. From the sum of the greatest numbers of 4, 5 and 6 digits 
subtract the sum of the least numbers of 3, 4 and 5 digits. 

18, Find the values of 

(t) 6 + 8f3x6+{3+7-(8+3-6)-(2x6 + 3+3-3)}]. 

(2I 66x37-8''(9-7)x6-(27 + t3)+i3+(j7 + iS + 39-So)xS-9X7]. 

(3) {(7 + 75)x43+(46g8+i7i)-4-9}-t-{(73 + i4-2)-(i6.4.2 4.4X7)}, 

(4) 8[4 x{( 36 o X !2o) - (47 + i3)+3n-<-{(36o x i2o) + (6s - 2S)-x- 5)-x- 5401. 

(5) io8H-9X[76-g{63-7(9X3-4x8 + s“-iox2)-(22x9-2+)}] 

. -'1.1X12.: 

(6) 23 X 11 X 3 + 7[2o6 X (8 +6 - 1 3) - {( 14 - 8) X 7 - ( 15 + S - 1 1 ) X 2^ 

+ (6»-i3X23)4.(6x8xi5-#-5)}]+(2X5 + 3*-3X4X7). 

(7) 84-7[-ii-:4{-i7 + 3(8-9-5)}3. 

(8) 5 X {4 - 2[4 - 2(4 + 3)]} - 4 X {4 - 2C4 - 2(4 + 3)1}. 

(9) ig+i2Xi5-i20-4+{29-i3X2+(i4-g)x3}. 

(10) 9 X [125 5(7 - 2) X 8(9 - 7)+4{7 +2(3 + 8)}]. 


VI. MISCELLANEOUS PEOPOSITIONS. 

(IN THE FUNDAMENTAL OPERATIONS.) 

109. Sum, difference, &c. 

(1) Given the difference between two numbers and the greater, 
to find the smaller number. 

Rule. Sttb tract the given difference from the greater tiumber, 
and the result is the required smaller number. 

Ex. If 34060 be the difference between two nuinber.s, and the 
greater number is 48753 ; what is the less number ? 

The less number=487S2~ 34060= 14692. 

(2) Given the difference between two numbers and the smaller, 
to find the larger number. 

Rule, Add together the given differeiice and the smaller 
number., and the sum is the required larger number. 

Ex. The difference between two numbers is 14610 and the less 
is 4007 ; what is the larger number ? 

The larger number^ 14610 + 4007= 18617. 

(3) Being given the sum and difference of two numbers, to find 
the numbers. 

Rule. To find the larger number, add together the given sum 
and difference, and divide the result by i. To find the smaller 
number, subtract the given difference from the given sum and divide 
the result by 2. ' 

Ex. I. The sum of two numbers is 25264, and their difference 
is 736 j what are the numbers? 

The larger number = (35264 + 736) -i- 2 = 26000 -f 2 = 1 3000 . 
The smaller number=(25264-l3ooo)=j22^ 
or, the smaller number==(25364-736)-i-2=24S28-i-2=i22^ 

Ex. 2. The price of a carriage with horse is 1590 rupees; and 
the price of the carriage is 324 rupees more than that of the horse. 
Find the price of each, / 

Here, the sum of the two prices is 1590 rupees and the difference 
324rupees. . : 

.’. the price of the carriage = (1590 4- 324) -?■ 2 = 91;? rupees. 
And the price of the horse=(i59o-957) or 633 rupees. 

(4) Being given the sums of every two of three given numbers, 
to find the numbers. 

Rule. Add together the three given sums, divide the result by 2, 
and from the quotient subtract separately the three given sums. The 
several differences arc the required numbers. 
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liX, I. The sum of the first and second of ilnee inimbers is 
59 ; that of the first and third is 53; and that of the second and 
third is 42. Find the numbers. 

(59+53+42)^2=77. 

.'. the first number=77 -42=35^ '1 
the second'number=77- 53=24, [- Ans. 
and the third number=77-S9=i8. I 

Ex. 3 . At a game of cricket .^4 and i? together score 75 runs ; 
B and C together score 90 runs ; and A and C together score 
51 runs ; find the number of runs scored by each of them. 

Here, A, .5 and <7 together score (7S+9o + 5i)-5‘2 or 108 runs. 

A scored (108— 90) runs =18 runs, I 
i? scored (108-51) runs=S7 runs, > Am. 
and Cscored (108-75) ruhs=33 runs. J 

(5) Having given the sum of three numbers, the excess of the 
first over the second, and the excess of the second over the third, 
it is required to find the numbers. 

Rule. Subtract the sum of the excess of the second over the third 
and of ike first over the third {which may be obtained by adding the 
two given excesses') from the given sum, and divide the result by j. 
7 'he quotient is the least of the three required numbers. 

Ex. Divide 53 rupees among A, B and C, so th&t A may 
receive 7 rupees more than .S, and B 8 rupees more than C. 

Here, the sum of the three shares is 53 rupees, and the excess 
of ./4’s share over <7’s is 8 + 7 01-15 rupees, 

and 53-(8 + is)= 53-23 = 3o. 

/, C’s share=(30-i- 3) rupees=ic rupees, V 

/>’’s share=( 10+8) rupees= 18 rupees, Ans. 
and A’% share = (i8 + 7) rupees=a5 rupees. J 

110. Product, Cluotient, Remainder, &o. 

(1) Given the product of two numbers and one of them, to find 

the other. * 

Rule. Divide the product by the given number, and the quoti- 
ent thus obtained is the otiter required number. 

Ex. The product of two numbers is 90368, and the smaller 
number is 256 ; what is the larger number ? 

The larger number= 890368 + 256=3478. 

(2) Given the divisor, the quotient and the remainder, to find 
the dividend. 

'Bdih'S.. Multiply together the divisor and the quoHenf and to 
the piroduct add the renutinder. The result is the dividend. 
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Ex. If the divisor be 3857, the quotient 489, and the remainder 
1305, what is the dividend? 

The dividend = 3857 X 489 + 1305 =_i887^. 

(3) Given the dividend and (he quotient, to find the divisor. 

Rule. Divide the dividend by the quotient, and the result is 

the divisor. 

Ex. The dividend is 342604 and the quotient 8S3, find the divisor. 

The divisor=3426o4-r883=:388. 

(4) Given the dividend, the quotient, and the remainder, to find 
the divisor. 

Rule. From the dividend subtract the remainder, and divide 
the difference by the quotient. The result is the divisor. 

Ex. I. The dividend is 119376, the quotient 25 and the re- 
mainder 2076 ; what is the divisor ? 

The divisor =(119376 -2076)-r 25 = 117300-1- 25 =469^ 

Ex, a, A farmer having 2316 sheep, on putting an eq tal number 
of them into each of 25 fields, had 16 remaining. How many did he 
put into each of the fields ? 

The required number=(23:5- t6)-r 25 = 2300-5-25 = 92. 

(5) To find the least member which must be added to a given 
number to make it e.vactly divisible by a second given number. 

Rule. Divide the first c^iven number by the second, and subtract 
the remainder from the second given number. The difference is the 
required number. 

Ex. What least number must be added to 4856752 to make it 
exactly divisible by 2163 ? 

4856752 -S-2163 gives 2245 as quotient and 817 as remainder, 
the number to be added=2i63 -817 = 1346 . 

(6) To find the /tftw? rtKOTfei- which must be subtracted from a 
given number to make it exactly divisible by a second given number. 

Rule. Divide the first given number by the second, and the 
remainder is the required number. 

Ex. What least number must be subtracted from 90625 that it 
may be divisible by 727’ 

90625-5-727 gives 124 as quotient and 477 as remainder. 

the number to be subtracted = 477. 

(7) To find the greatest number of a given number of digits 
which is divisble by a given number. 

Proceed as in the following example 

Ex. Find the greatest number of . five digits which is divisible 

by 529- 
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The greatest number of 5 digits is evidently 99999, 

99999 divided by 539 gives 189 as the quotient and 18 as the 
remainder. 

the reqd. greatest number =99999- 18 = 99981. 

(8) To find the number of a given number of digits which 
is divisible by a given number. 

Proceed as in the following example : — 

Ex. Find the least number of six digits which is divisible 
by 4325. 

The least number of 6 digits is evidently 100000. 

100000 divided by . 4325 gives 23 as the quotient and 525 as the 
remainder, and 4325 - 525=3800, 

/, the reqd. least number= 100000 + 3800=103800. 

111. Iquidifferent series. 

The numbers i, 2, 3, 4, 3, etc., are called natural numbers, of 
which I, 3, 5 , etc., are odd^ and 3, 4, 6, etc., are even numbers. 

(1) To find the sum of any number of the numbers 
beginning with 1. 

Rule. Multiply the last number by the next higher number^ 
and divide the result by 2. The quotient is the required sum . 

Ex. Add together i + 2 + 3 + 4 + 5 + + 40. 

Here, the last number is 40, and the next higher number is 41. 
the required sum =■ 40 g 4 1 -t- 2 = 820. 

(2) To find the sum of any number at odd numbers beginning 
with 1. 

Rule. The square of the number of times the numbers are 
repeated., is the required sum. 

, Add together 1+3+5+7+9 + ..,,. ... + 25. 

Here, the number of times the numbers are repeated is 13. 
the sum required =13* = 

(3) To find the sum of any number of even numbers beginning 
with 2. 

Rule. Multiply the 7iumber of times the numbers as-e repeated 
by the same, increased by I. The product is the required sum. 

Ex. Add together 3+4+6 + 8+ +30. 

Here, the number of times the numbers are repeated is 15. 
the sum required= IS X 16=240. 

(4) To find the sum of any given numbers increasing or decrea.s- 

ing by a fi.xed number. , . - 

Rule. Multiply the sutn of the two extreme numbers bv the 
number of terms (of times repeatea), and divide the result by 2.' The 
quotient is the required sum. 
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Ex. Add together 2+5+8+ II + ... +47. 

Here, the number of terms will be found to be 16. 
the surn=<i6x(2+47)-«-2=»i6x.49-5-2=j93. 

Examples XIX. 

1 . What number subtracted from 850967 will leave 3876 1 

2 . The difference between two numbers is 84489 and the larger 
is 123456, what is the smaller ? 

3. The smaller of two numbers is 3087 + 56299 and their 
difference is 32371 ; what is the larger number 

4 . The greater of two numbers is the sum of 505, 650, 19 and 
9003 and the difference between them is 3287-750. What is the 
less number ? 

5. The sum of two numbers is 12640 and their difference j6o8 ; 
what are the numbers ? 

6. The sum of the ages of two men is 173 years and the 
difference between them is 15 years ; what are their ages ? 

7 . The sum and difference of two numbers are 1426 and 384 
i-espectively ; find the numbers ? 

8. A man bought a pair of horses and a carriage for 857 rupees ; 
the carriage was worth 165 rupees more than the horses ; what was 
the price of each ? 

9 . Two men having met on a journey, found that they had 
travelled 1200 miles, and that one had travelled 360 miles more than 
the other s what distance had each travelled f 

10 . Divide 168 marbles between two boys, giving to 0110 42 
more than the other. 

11 . Ram, Gopal and Hari begin to play at marbles. Ram and 
Gopal have 77 marbles between them, Gopal and Hari 63, and Ram 
and Hari 70. How many marbles has each ? 

12 . A basket containing or.anges, apples and plums, has 1 5 
more oranges than apples, and 8 more apples than plums. The whole 
number of fruit-s in the basket is 112. Find the number of each kind 
in the basket. 

13 . Three persons 77 and 6‘, are possessed of certain sums of 

money, such that A and />’ together have I20 rupees ; A and ^together 
have 140 rupees I and 77 and C together have 150 rupees. What is 
the sum possessed by each ?, , 

14 . Divide 4680 rupees, after giving away 180 rupees to the poor, 
between A, 77 and f 7 , giving 77 216 rupees more than .. 4 , and 6’ 336 
rupees more than 77 . 

15 . The product of two numbers is 17037006 and one of them is 

4858, what is the other ? , 
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16 . If the divisor be 3857, the quotient 489 and the remainder 
1305, what is the dividend ? 

17 . A dividend is 16322853, the quotient is 1754 and the re- 
mainder is 129 ; what is the divisor ? 

18 - The quotient arising from the division of 183926157 by a 
certain number is 4938 and the remainder is 5409. Find the divisor. 

19 . What least number inust be added to 34568135 that the sum 
may be exactly divisible by 357 ? 

20 . What least number must be subtracted from 56S54327 that 
the difference may be exactly divisible by 7323 ? 

21 . By what number must 109109109 be divided so that the 
quotient may be 51784, and 221 over ? 

22 . What number multiplied by 1617 will give 50696184 ? 

23 . What least number must we subtract from 57385 so that it 
can be exactly divided by 387 ? and what least number must we add ? 

24 . The sum of the product of two numbers and 355 is 87403 ; 
■one of the numbers is 216, find the other number. 

25 . What number must be added to 30984051, that the sum 
may be exactly divisible by 288 ? 


26 . Add together 
(1) I-h 2 + 3 -h 4 + +60. ^1)5+24-34.4+. + 500 . 

(3) 2 + 5 + 8 + 11-1- +29, (4) 1+3 + 5 + 7+ +31- 

(5) 24-4 + 6+8+ 4- 30. (6) 2+6+10-H4+ ...4- 78. 

(7) 54-8 + 11 + 144- + 53 - (8) 100+97+94 + + 43. 

A debt can be discharged in 52 weeks by paying one rupee 
week, 3 rupees the second week, 5 rupees the third week and 
Required the amount of the debt. 



•of 30 days? 

29 . How many times will a clock strike in a day of 24 hours? 

30 . VVrite down 5769S7, and under it write the eighth succeeding 
number, and under this latter the next eighth succeeding number and 
so proceed till nine numbers have been written down ; find their sum. 

31 . Find the greatest and least numbers of 5 digits which are 
divisible by 327. 

32 . Find the least number of 6 digits which is divisible by 273. 

: 33 . Find the product of the two greatest numbers of 5 digits. 

34 . Divide the greatest number of 7 digits by the least number 
•of : 4 digits. 

36 . Find the sum of the greatest and the least number that can 
be formed by the digits 3, 2, o, i, 5, 8 and 9 taken all together. 
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112. Addition, Sulitraction, &c. 

(1) To subtract a number from another consisting of i followed 
by ciphers only. 

Rui.ic. Put down as many nines as there are ciphers in excess of 
the 7iumber of figures in the subtrahend; then {beginning from the 
left ) write down in order the differences of each of the figures from 
g except the units' figure, which subtract from lo. 

Ex. Subtract 5736428 from loooooooooo. 

Here are 10 ciphers in the minuend, and 7 figures in the subtra- 
hend ; hence put down 999 . Again 5 from 9 is 4 , 7 from 9 is 8, 3 
-from 9 is 6, 6 from g is 3 , 4 from 9 is 5 , 2 from 9 is 7 , and 8 from 
10 is 2 . Therefore the required difference is 9994263572. 

(2) To subtract the sum of several numbers from a 

given number. 

Troceedasinthefollowingexample;— 

A'.v. vSubtract the sum of 1286, 495, 4758, 984 from 15812, 

15812 

1286 MeniaUyiXw^ : 4, 12, 17, 23 and 9=33 s 

495 carry n, 16, 25, 33 and 8=41 ! 

4758 carry in 13, 20, 24, 26 and 2=28 ; 

984 carry 1, 6, 7 and 8=1 5 - 

8289 Ans. 


Proceed as in the following example : — 

Ex. Subtract 8 x 549 from 6567. 

6567 thus ; 8x9=72, and 6=77 ) 

enr;'/ 7, add 8 X 4, 39, and 7 = 46 ! 

8 carry 4, add 8x5, 44 , and 1=45 ; 

^ 7 ? Ans. 4 - 4 , and 2 = 6. 

113. Multiplication by factors. 

To multiply one number by another which can be resolved inti 
factors each less than 20. 

Rule. Multiply the given number by each of the factors h 
succession, and the final product is the required one. 

Ex. i. Multiply 31729 by 648. 

648--=9 X9X8, 

31729 285561 2570049 

9 9 , 8 

285561 2570049 20560392 Ans. 

Ex. s. Multiply 43896 by 357, and by 735 ; making in each casi 
only two partial multiplications. 
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(0 43896 


.JJ7 


(2) 43896 


35 = 


307272 

35 = 7x5 i53636o_ 

1 5670872 An.t. 

Ex. 3. Multiply 567224 by 48872 : and 48872 by 567224 j m; 
ig in each case only three partial multiplications. 

(i) 567224 (2) 48873 

48872 ... 567334 

'4537792 343104" . 

48 = 8x6 27226752- 56= 7x8 3736833 

72 = 8x9 40840128 224=56x4 10947328 

27721371328 A 


27721371328 Ans. 


Examples XX. 

1 . Subtract 57364 from 1000000 ; 542056 from 10000000c 
7S59064 from 1000000000 i and 79854 from 10000000. 

3 . Subtract ' 

(i) 3671+45+467 + 2073 from 10608. 

(a) 469 + 10876 + 2468+ 13972 from 38709. 

(3) 1234567 + 1234+133+12345 from 4567208. 

(4) 3843 + 396+428+1543 + 28976001 12964. 

3 . Subtract ws/rWA' 

(1) 4x2016 from 8134 r6 x 1632 from 9798 j 8x4506 from 46325.. 

(2) 9x18764 from 198765 ; 7 x53197 from 3690756. 

(3) 15x14567 from 3567824 : 18x51987600137373784. 

I Add 4X 123 to 87S ; 0 X2345 W 4675 ; 8 X 1071 to 8795. 

6. Multiply by factors ; — 

(1) 9S989 by 44 ; 981^59 by 73 ; 89088 by 96 j 79797 by 63. 

(2) 9785643 by 138 ; 6301246 by 356 ; 8735364 by 432. 

(3) 9457283 by 792 ; 8465729 by 512 ; 5374896 by 5S8. 

(4) 13245 by 1188 ; 246785 by 1872 ; 9S9045 by 15015. 

6.. Multiply in /7W lines : — 

(1) 4016 by 637 ; 3543 by 648 ; 47862 by 1629; 31127 by i.)4i2. 

(2) 324567 by 486, by 936, and by 13212 ; 61763s by 1089. 

7 . Multiply in lines 

(r) 765389 by 64164, by 189279, and by 83256. 

(2) 92135 by 10813213 •, 4519896 by 864729 ; 1234567 by 4321089. 

(3) 7893261 by 5678109: 5710987 by 105613312. 

8. Multiply 876o43 by 1449117 and by 28917136 in f/ww lines 
114 . Abbreviated methods of Multiplication. 

(1) To multiply a number by 5- 
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Rule. Amicx nne cipher to the ri^ht of the nmltiplkattci, and 
■divide the result by 2. The quotient is the ?vquircd product. 

Ex. I. Multiply 879324 by 5. 

2) 8793 240 

4396520 = the required product. 

Ex. 2. Multiply 6508 by 15. 

2 )65080 = product by ro (i) 

32 540 = product by 5 (2) 

97620 = the required product, adding (1) and (2). 

(2) To multiply a number by 25. 

Rui-E. Annex ituo ciphers to the right of the multiplicand, and 
divide the result by 4. The quotient is the required product. 

Ex. T. Multiply 57943 by 25. 

4)5794300 

M4S575 = the required product. 

Ex. 2. Multiply 7575 by 35. 

4) 757500 

189375 = product by 25 (i) 

7 5750 ° product by’io.... (2) 

365 12 5 °° the required product, adding (l) and (2). 

Ex. j. Multiply 6213 by 75. 

4)621300= product by 100 (i) 

155325 — product by 25 (2) 

' 465975 = 1116 reqd. prod., subtracting (2) from (r). 

(3) To multiply a number by 125. 

Rule. Annex three ciphers to the right of the multiplicand, and 
divide the result by 8. The quotient is the required product. 
i?.r. Multiply 860978 by 125. 

8 )860978000 

1 076222 50= the required product. 

(4) To multiply a number by a number all the figures of which 

Rule. Annex as many ciphers to the right of the multiplicand 
ns there are nines in the multiplier, and from the result subtract the 
number itself. The di^eretice is the . required product. 

Ex. Multiply 6875 by 999. 

6875ooo = product by ioco;.....(i) 

6875 = pro duct by t (2) 

_6868i25=the reqd) prod, subtracting (2) from (i). 
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(5) To multiply a number by a number which differs by a. 
small number from 100, looo, 10000, &c., or from 50, 500, 5000, &c. 

Proceed as in the following examples : — 

Ex. I. Multiply 423571 by 98 and by 9997. 

(i) 98 = 100-3. (2) 9997 = 10000-3. 

423571 X 100=42357100 .423571 X 10000=4335710000. 

423571x2= 847J43 423571 X 3= 1370713 

the product = 41 509958. the product = 4234439287. 

Ex. 2>. Multiply 6854 by 496. 

Here, 496=500- 4. 

6854x5,00=68540,00-1-2=3437000 
6854x4 = 37416 ■ 

the required product = 3399584. • 

(6) To multiply a number by ii. 

Rule. Add each fi^^ure. io the figure on its left, beginning with o 
on the right., carrying 1 when necessary. The number thus formed is 
the required proauct. 

Ex. Multiply 75384 by ii. 

75384 Here, o-l-4=4 ; 4 -1-8= 12, carry 1 ; 1 -1-8 -b 3 = 12, carry I ; 

11 H'3H-S=9 ; 5 + 7’=i2, carry i; 14-7 = 8; but all the 

829224 necessary wordings are 4, 12, 12, 9, 12, 8. 

(7) To multiply a number by 635. 

Rule. Annex four ciphers to the right of the multiplicand and 
divide the result by 16. The quotient is the required product. 

Ex. Multiply 4S37 by 625. 

16)48370000 

3oa3i25 = the required product. 

115. Squares, Cubes, &c. 

(1) To find the square of a number of two figures. 

Rule. Increase and diminish the number by the complement of 
its xmits' figure, and to the product of the two results thus obtained add 
the square of the complement. The number thus formed is the required' 
square. 

Ex. I. Find the square of 84 and 95. 

Here, the complement of 4 is 6, and of 5 is 5. 

(1) 84-1-6=90 and 84-6=78. I (2) 95 + 5= 100 and 95-5=90. 
the reqd. square =90 x 78 + 6® the reqd. square = too x 90+ 5® 

=7020-1-36 =gooo-h2S 

=7o. 56.--.. j ■ . 'rsgoas.' ■ 
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Ex. 3 . Find Ihe square of 467. ' 

467 + 67=534 ; 467-67=400 I Again, 67+;7=!=74 ;, , 67 ■=*7 = 60 
/. 467^ = 534x400+67* /. 67* = 74 -x 6 o+ 7 * . TiL?; 

= 213600+67*. I =444o.^.4U=^-4489J3- ' 

Hence 467* = 2 13600 + 4489 SikliBoSq. 

(2) 3'o find the difference of the squares of two numbers. 

Rule. AlttUiply the sum of the nutnbers by thctr difference., and' 

the product is the required difference. 

Ex. Find the v.iUie of (339 j*-(3I9)*. 

Here, 339 + 319=658 and 339-319 = 20. 
the required difference=658 x 20= 13160. 

(3) To express the product of two numbers as the difference of 
two squares. 

Rule. Find the sum and difference of the numbers and divide 
each result by s. The difference of the squares of the two quotients is 
the required difference of two squares. 

Ex, Express 81 X S3 as the difference of two squares. 

Here (Sr + S3)-!-2 = r34-f-3=.-67 and (8r- 5 3) =2=28 -f- 2= 14, 

/. the required difierence=(67)*- (14)*. 


Examples XXL 

1. Multiply 

(1) 879326 separately by 5, 25, 75, 125 and 625. 

(2) 63945 separately by 15, 35, 75 and 125. 

(3) 87911365 separately by 5, 25, 75, 125 and 625. 

(4) 4439854 separately by 99, 999, 9999 and 99999. 

(5) 5793 separately by 96, 996. 9994 and 9998. 

(6) 8734652 separately by ii, 121, 1331 and 99994- 
3, Find the squares of 

(0 37- 45. 48, 55. 65, 75. 64, 7i, 83, 96 and 125. 

(2) 108, 149, 156. 183. 215, 391, 478, 456 and 524. 

3, Express the following products as the difference of two 
squares 65x53 : 96x74; 126x84; 245x197 ; 478x316. 
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6. Find the greatest number of 8 digits which is divisible by 5293, 

7. Find the least number of 7 digits which is divisible by 7293. 

8. Find the least number of 9 digits and the greatest number 
of 8 digits which are divisible by 37213. 


116. Division by factors. 

When the divisor is the product of two or more factors, we use 
the following Rule : — 

RUI.E. 77ie quotient is obtaincii by dividing; in succession by 
each of the factors of the divisor, and tlu final remainder at each step 
is obtained by ^nultiplyiny, its particular remainder by all the divisors 
preceding its own, and adding the preceding final remainder. 

Ex. i. Divide 25872 by 56. 

56=7x8. 7)35872 Dividing in succession by 7 

8) 3696 and 8, the quotient is 462. 

■ 462 ■ ““ 


Divide 96500093 by 105. 

105 ■=■3x5x7. Dividing in succession by 3. 5 and 7-Jhe par- 


ticular remainders are 2, a and 3. The final 
remainder at the first step is 2 ; the final remain- 
der at the second step is found thus : 2x3 + 2 = 
6+2 = 8. The final remainder at the third step 
is found thus : 3x5x3-1-8 = 45 + 8 = 53. 

Thus the quotient is 919048 and the remainder 53. 


3)96500093 

5 )32166697 -3 

7)_6433339-2-8 , 
91904S...3...53. 


117. Abbreviated methods of Division. 

(I) To divide a number by 5, 15, 35, 45, 55 or 65.- 

Rulk. Multiply the number by 2 and divide the product respec- 
tively by 10,30, 70, go, I/O or 130, as in Art. gg. The rcstilf in each 
case gives the quotient and for the true remahuicr divide the remain- 
der so obtained by 2. 

Ex. Divide 86246 by 5 and 15623 by 45. 


86246x 2 
1,0 )17249,3 ~ ' 
i 17249—3 

Thus the quotient is 17249. 
and the remainder 2 ■+• 3= I. 


(2) 


9,0)3124,6 


Thus the quotient is, 347, 
and the remainder 16-7-3 --= 


(2) To divide a number by 25, 75, 175, 225, 275 or 325. 

Rule. Multiply the number by 4, and divide the result by coo, 
00, 7 00, goo, iroo, or 1300 as in Art. gg. The result in each 
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case gives the quotient and for the true remainder, divide the remainder 
so obtained by 4. 

Ex. Divide 37057 by 25, and 905785 by 175. 

(l) 37057 X 4 (2) 905785 X 4 

I,00U482 ,28 7,00) 36231,40 

1482. ..28 5175—640 

Thus the quotient is 14S2 . and Thus the quotient is 5175, and 
the true remainder 28-1-4 = 7. the remainder 640-7-4= 160. 

(3) To divide a number by 125, 375 or 875. 

Rule. MtilUply the number by^ S, and divide the product 
respectively by 1000, jooo, or 7000, as in Art. QQ. The result in each 
case gives the quotient and for the true remainder divide the remainder 
so obtained by 8. 

Ex. Divide 905785 by 125, and 1607708 by 375. 

(i) 905785 X 8 (2) 1607708x8 

1,000) 7246,280 3,000) 12861,664 

7246 .280 4287...664 

Thus the quotient is 7246 , and Thus the quotient is 4287, and 
the remainder 28o-t-8 = 3T the remainder 664-8-8=83. 

(4) To divide a number by 625. 

Rule. Multiply the number by 16, and divide the resttU by 
10000, as in Art. gg. The quotient is the required quotient and for 
the true remainder divide the retnainder so obtained by 16. 

Ex. Divide 3023173 by 625. 

3023173x16 Thus the quotient is 4837, and the 

1,0000)4837,0768 remainder 768 -m6“ 48. 

4837. '71768 

(5) The method of Long Division may be much shortened by 
the use of Art. 112 (3). 

Ex. Divide 15218125 by 3854. 

3854) 152181 25(3948 Ans. 

.5656*1 thus : 3x4 = 12 and 6 = 18, 

iS7S2_ carry x., add 3x5, 16 and 6=31; 

3M^.S carry 2, add 3x8, 26 and 6=32 ; 

2533 rem. carry 3, add 3x3, 12 and 3=15. 

Then bringing down the next digit in the dividend, repeat the 
process for the next digit in the quotient. 
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Examples XXII. 

1. Divide by factors 

(1) 1461408 by 31 ; 347S08 by 56 ; 155633+ by 162. 

(2) 7825687 by 64 ; 6598769 by 84; 8791605 by 88. 

(3) 7654325 by 96 : 12345678 by 68 ; 36925814 by 82. 

(4) 76538959 separately by 28, 64, 72, 96 ; 39541234 by 256. 

(5) 87625432 by 726 ; 1792761S by 476 ; 5213742 by 1142. 

(6) 3790603808 separately by 132, 196, 378 ; 3246541 by 792- 

2. Divide ; — 

(1) 37964 separately by 5, 50, 500, 5000 and 25. 

(2) 8754316 separately by 5, 15, 25, 35, 45. 55. ^5 and 75. 

(3) 90373189 separately by 125, 175, 225 and 275. 

(4) 154725876 separately by 125, 375, 625 and S75. 

(5) 68015637 by 8654 ; 57300653 by 5129, and 36942536 by 4204, 


118. Average, Shares, Barter, &c. 

(1) To find the average of two or more numbers, 

Rule. Divide ifie sum of tlie numbers by their number and the 
quotient is the required average. 

Ex. I. The attendance at a school was 254 on Monday, 336 on 
Tuesday, 204 on Wednesday and rga on Thursday. Find the 
average daily attendance of the 4 days. 

On Monday the attendance was 254. 976 + 41=244. 

Tuesday ... 326, 

Wednesday .... ... 204. the average was 244. 

Thursday ... ... 192. 

.'. in 4 daj's ... ... ... 976. 

Ex. 3. The yearly ex'penses of a person during the first 4 years 
was A’.f.675, during the next 5 years Aj.825, and during the following 
7 years AT, 977. What was his average expenses ? 

In 4 years the exp. amt. to {Rs.bjs X 4) or Rs.2700, i6) AT. 13 664. 

5 - — ... (AT.825X5^av 7?s.4r25, ' AT. 8 S 4 . 

j2— ••• (.^■i-977 X 7) or AT.f^39, the average 

.'.in 16 years , Aj.13664. was AT.854. 

(2) To divide a given number into parts, having certain given 
relations among them. 

Proceed as mthe three following Examples. 
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Ex. /. Divide 184 oraiines between Ram and Gopal, giving 
Ram 7 times as many as Gopal.. 

If Gopal gets i orange, Ram gets 7 oranges ; and i -1-7 =8. 

GopaPs share = (184-^8) or 2S oranges, 
and Ram’s share = (23X 7) or oranges. | 

E.v. 2. Divide 38.4 rupees among A, B, C and D, so that for 
every 5 rupees given to W, 5 gets 7 rupees, G 8 rupees, and 7? !?. 
rupees. 

5 + 7+8 + 12 = 32. /v’j.384 + 33 = 7*.i2. 

A gets 7?f.i2X s~R6q,| Cgets Tff.iex 8 = R9(^'j 

B .. /i?.t.i2X7=R84, 1 and ZJ ... 7 ?j.I3 x i3 = Rl|lJ 

Ex. 3. Divide 1351 nuts among 13 men, 17 women, and 30 
children, giving each woman 5 times the share of each child, and 
each man the share of a woman and a child. 

If each child gets i, a woman gels 5 and a man 5 + 1 or 6. 
Therefore 30 children get 30, 17 women get 5 x 17 or 85, and 13 men 
6x13 or 78. 

Now, 30+85 +78== 193 ; and 1351 193==7- 

the children wilihave y X 30 or 210 nots, j 
the women ...7 x 85 or 595 nuts, j- 

and the men ...7x78 or 546 nuts.) 

Ex. 4. How many horses worth 132 rupees each, must be given 
for 1476 sheep worth 1 1 rupees each ? 

The cost of 1476 sheep at Ah. n each = A^.I476x 11=7^.16236. 

And 16236-1-132 = 123. the required no. of horses = 123. 

Ex. 3. If a man can travel 2440 miles in 4 weeks, how many 
miles can he travel in 9 weeks ? 

In 4 weeks the man travels 2440 miles. 

in I week ... ... 2440-1-4 or 610 miles, 

in 9 weeks 610x9 or 5490 miles. 

119. Backward process. 

In a backward process, beginnin° from the last number, rue 
change. Addition into Subtraction, Subtraction into Addition, Multi- 
plication into Divisiott and Division into Multiplication. 

Ex. What number is that which if I divide by 6, to the quotient 
add 25, from the sum take 36 and multiply the remainder by 4, the 
product is 40 ? 

The required number=(4o-4-4+36-25)x6=.(46-2S)x6 
= 21x6=126. 
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Examples XXIII. 

1 . What is the average age of 4 men whose ages are 47, 55, 29 
and 77 respectively? 

2 . In a school register of daily attendance the numbers for a 
certain week were— Monday 83, Tuesday 80, Wednesday 75, Thursday 
80, Friday 78, Saturday 72. What was the average daily attendance ? 

3 . At a competitive examination there were 4 candidates at the 
age of 19, 3 at 20, 2 at 23 and 3 at 24. Find the average age. 

4 . A man's income for 3 years is Jis.2^0 a. year, for the next 5 

years it is ??i,294 and for the next 4 years What is his 

average income for the 12 years ? 

6. In the month of April, a man slept 7 hours on each of 16 
nights, 6 hours on each of 8 nights, 8 hours on each of 5 nights and 
10 hours on the last night. How long did he sleep each night on an 
average during the month ? 

6. Divide looS rupees among A, B and C, so that for every 2 
rupees A gets, B shall get 3 rupees and C 4. 

7. Divide 2624 apples among A, B and C\ so that for every 5 
apples given to A, B may get ii, and C 16. 

8. The price of a carriage with horse is 1 590 rupees, and the 
price of the carriage is 5 times that of the horse. Find the price of 
the horse. 

9. If 23 men earn 1380 rupees in a month, how many men will 
earn 1980 rupees in the same time ? 

10 . A gentleman left 235,000 rupees to be divided amongst his 
4 sons and 3 daughters in such a way that each son would receive 
three times as much as each daughter. How much did each son and 
each daughter receive ? 

U. Divide 33775 rupees among 13 men, 17 women and 30 
children, giving each woman 5 times the share of e.ach child, and 
each man the share of a woman and a child. 

12. 24 cows are worth 864 rupees, and 45 horses are worth 2S35 

rupees ; how many of such horses ought to be exchanged for 2520 of 
such cows? , , : - ^ 

13 . Divide 2954 rupees among /?, C and D, so that for 
every 3 rupees given to A, B shall get 3 rapees, C 4 and Z? 5. 

T 4 . A farmer had a horse worth 375 rupees and exchanged it 
for a yoke of oxen and three cows ; the oxen he sold for 125 rupees, 
two of the cows at 85 rupees each and the other for 76 rupees. Flow 
■much did he lose , by the bargain ? ' 


iVOKKED 


KXAMI^LES U 


15. Find a number such that if I divide it by 3, and then add 4, 
then divide the result by 2 and add 3, then multiply the result by 4 
and subtract 5, the result of the whole will be 19. 


Examples worked out. 

Ex. I. r have to divide 750 rupees among a number of boys 
and girls, giving 3 rupees to each boy and 2 rupees to each girl ; 
there are as many boys as girls ; how many boys are there ? 

Here, r boy -t- 1 girl receive (3 + 2) or 5 rupees. 

150 X (i boy + 1 girl) receive S X 150 or 750 rupees, 
for 750-8-5 = 150. the number of boys = r 50. Ans. 

Ex. 3. A man living at the rate of 750 rupees a year for 6 years 
finds that he is e.'tceeding his income, and reduces his expenditure to 
540 rupees a year ; at the end of 4 years he finds that he is just out 
of debt ; what is his income ? 

In 6 years his expenses amount to /?f.75ox 6=j?4.45oo. 

In 4 years... ... ... ... /gj.54oX4= f?J.2t6o. 

in 10 years his income amounts to 7?J.666o, 

his debts of the first 6 years are paid off by the savings of 
the last 4 years, 

his yearly income = f?^.666o-no=AV.6M. Ans. 

Ex. 3. Two persons started at the same time from ^4 and A*. 
One left A for B travelling 5 miles an hour, and the other from B for 
travelling 7 miles an hour. The distance between A and B is 108 
miles. When and where did they meet y 

While the first walks 5 miles, the second walks 7 miles, and the 
distance to be travelled by both before they meet is 108 miles. 

Now, 5 F7 = i2 ; and 108-1-12=9. they meet after 9 hours. 

Also, the distance from A where they meet=5 X9or 4^ miles. 
Ex. 4. A man bought 75 cows at 50 rupees each, 94 cows at 
43 rupees each and io6 cows at 48 rupees each . at what price per 
head must he sell the cows, so as to gain 595 rupees by his bargain ? 
The cost of 75 cows at :ffj.5o each=Aj. 75x50= Rs. 3750. 

... 94 cows at /iV.43 ... = A 94x43= Aj. 4042. 

• •• ... 106 cows at Alj. 48 ... =/?j.io6x48= fi?i'. 5088. 

the cost of 275 cows =Rs, 12880. 

: gain =Aj. 595 . 

/. the selling price of 275 cows =Aj.I3475. 

the selling price of a cow=A?f,i3475'j-27S=./?j.49. 
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Ex. S: If 3° R5en can build a wall in 12 days, how many men 
can build it in 1 8 days ? 

In 12 days the work can be done by 30 men. 

in 2 days the work ... (30x6) or 180 men. 

in 18 days (180-^9) or 20 men. Am:. 

Ex. 6. Reduce 7 men, 12 women and 5 children to an equiva- 
lent number of children, supposing 2 women equivalent to a man, 
and 3 children equivalent to a woman. 

I woman =3 children ; 12 women =3x12 or 36 children. 

Again, I man=2 women=2 X3 or 6 children. 

7 men = 7 x6 or 42 children. 

Hence, 7 men -f 12 women -}• 5 'children = (42 -h 36 -h 5) or ^3 children. 

Ex. 7. A tank has three pipes attached to it. By two of these 
482 and S16 maunds of water respectively enter into it every hour, 
while by the third 322 maunds go out in the same time. When all 
the pipes are opened together the tank becomes full in 320 hours ; 
how many maunds of water can the tank hold ? 

The quantity of water remaining in the tank per hour when all 
the pipes are opened together =-(482 -(-5 16 -322) or 676 maunds. 

in 320 hours, the water remg. = 676x320 or 216320 maunds, 

Hence the tank can hold 2 16320 maunds of water. 

Ex, 8. A m.an at his death directed in his will that his 
property should be divided among his four sons as follows : — The 
eldest to receive Rs.io^i more than the second 1 the second /?j.io23 
less than what the third and fourth together receive ; the third and 
the fourth together to receive ff-Lsasi ; but the third to receive 
AV31 less than the fourth. Find the value of his whole property, 
and the share of each son. 

Since the third and the fourth together receive TPr. 3251, and 
the third A'.f.3 1 less than the fourth, therefore the third’s share<= 
(325i-3i)-s-2 or f?.r.(322o-s-2) I.C., A’r.1610. 

Therefore the fourth’s sharea=f2.r.(l6lo4-3l) or /?j.i64i.'j 
... second’s ... “/^.(sasi-ioas) or A’j.2228. [- 

... eldest’s ... «A’j.( 2228+ 1032) or /i’.f.326o.J 

Hence, the whole estate=A*.(i6io-f-i64i-4-2228-t-326o) 

= Aj. 8739 . yfW'f. 

Ex. i>. Prove that the sum of the sLk numbers that can be formed 
by different arrangements of the three digits 2, 5 and 7 taken all to- 
gether can be represented by the expression 2 x (2 -(- s + 7)( -K 10 -t- 1 ). 

The si-x numbers that can be formed by different arrangements 
of the digits 2, 5, 7 are the following ; — 

257, 27s, 527, 572. 72s, 7S2- 
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In the above numbers, we see that |i ■ ' 

(1) 2 occurs twice in the hundreds’ place, twice i\)\ the tens’ and twice / 

in the units,’ and their suni = 2 X ( 2 O 0 + 2 o+ 3 )=\!^ X ? x(loo-f iqH-'J'V 
= 2X2X(lO* + IO+l). VC 

(2) 5 occurs twice in the hundreds' place, twice in th^eirs’ and'.-twice 
in the units’, and their sum = 2 x (500 + 50+ 5) = 2 x 5 x (fo*'+ 10 + 1). 

(3) 7 occurs twice in the hundreds’ place, twice in the tens’ and twice 
in the units’, and their sum = 3 x( 7 oo+ 7 o + 7 ) = 2 x 7 x (10® + 10+ 1). 

Hence the sum of all the six numbers 

= 2 xa x(ro“+io + i) + 2X 5x(io* + io + i)+2X7x(io»+io+i) 

= 2 X (2 + 5 +7) X (10® +10+ 1). 

Miscellaneous Examples I. 

1 . What number roust be added to 7965499 to give 541850036 ? 

2 . How much is the difference between 628716 and 79019 greater 
than the sum of 56095, 2800, 10009, 7097) 1 59) 3000 and 90829 ? 

3 . The sum of two numbers is 125678, and their difference is 
1422 ; find the numbers. 

4 . The sum of two numbers is 13678, and the larger number 
exceeds the smaller by 1234; find the numbers. 

6. What number multiplied by 1256 will give the same product 
as (i) 314 by 476 ; (ii) 7536 by 378 ? 

6. A man having bought an estate, sold it again for 7?r.2ii28 
losing thereby Iis,iB7S ; what did the estate cost him ? 

7. The population of a certain village is 1254 and one out of 
33 dies annually. How many die in a year ? 

8. The product of two numbers is 2225808, and one of them is 
936 ; what is tiie othernumber? 

9. The difference of two numbers is 6782, and the greater is 
178962 j what is the smaller number ? 

10 . What number is that which being divided by 4, the quotient 
increased by 6, the sum multiplied by 4, the product increa.sed by 16, 
and the sum divided by 44, the quotient will be 10 ? 

11 . What number must be multiplied by 327 to produce 1203033 ? 

12 . How much greater is the product of 17 and 15 than the 
product of their sum and difference ? 

13 . Of a town containing 434611 inhabitants, 57569 more are 
females than males. Find the numbers of males and females. 

14 . Express 6789 X 1231 as the difference of two square numbers. 

15 . The divisor is 712, the quotient 31 and the remainder 699. 
What is the dividend? , 

16 . What least number must be added to. 58667, that the sum 
may be divisible by 2564? 
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17 . Subtr.icl the value of the second and fourth digits fro 
that of the third and fifth digits in the number 123456. 

18 . The quotient arising from the division of 256339 by a certain 
number is 354, and the remainder is 387. Find the divisor. 

19 . A person, who was born in 1779, died at the age of 46 years ; 
his son died 27 years afterwards, and his daughter died 13 years 
after his son ; in what year did the daughter die ? 

iJO. Of what number is 7036 both divisor and quotient ? 

31 . What number is that, which being divided by 24, the quoti- 
ent increased by 26, the sum diminished by the difference between 
40 and 27, the remainder multiplied by 4, and the product divided by 
1 t will give 1 2 for a quotient ? 

22 . The quotient bemg=s times divisor=7 times remainder= 
105 j find the dividend. 

33 . The quotient being 958 and the divisor 607, find the dividend. 
What would the dividend be, had there been a remainder 44 ? 

24 . What least number must be subtracted from 2346, that the 
remainder may be divisible by 135 f By what least number must the 
same be multiplied that the product may be divisible by 36 ? 

35 . A house and its furniture cost 7 ?,f. 57 o 6 oo j the house is 8 
times the furniture. What is the cost of the house ? 

26 . Find the number, which if I multiply by 7, then subtract 31, 
then divide the result by 3, then add 5, and then multiply by 4, the 
result is the square of 10. 

37 . A merchant has three sorts of sugar ; the first apd second 
together weigh 12356 maunds; the third 7152 maunds less than the 
sum of the first and second ; also the .second weighs 1647 maunds 
less than the third. Find the quantity of each sort. 

28 . The product of two numbers is 1270374, and half of one 
of them is 3129 ; what is the other number? 

29. There were 2244 pears on a tree. The owner gathered 46 
daily for 14 days; he divided the rem.ainder between his son and 
daughter, giving the former 5 for every 3 that he gave the latter ; how 
many pears did the son receive more than the daughter ? 

30 . The Duke of Wellington died in the year 1852, aged S3 ; 
Napoleon was born in the same year as the Duke, and died in 1821 ; 
what was Napoleon’s age at the time of his death ? 

31 . A speculator gained j'?j.356o, and, afterwards lost 7 ?j .3479 ; 
he then gained 7?.s'.6283, and then lost first Jf,r. 1089, and then 7?j.236i ; 
by how much did'his gains exceed his losses? 

32 . What least number must be subtracted from 72347-1-11 x 7, 
that the remainder may be divisible by 17 x 9-«-3 X 6 ? 

33 . A merchant bought 122 maunds of oats at /?j.2 per roaund. 
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and 256 raaimds of an inferior sort at Ke.i per maund and mixing the 
two sorts sold the whole for J!s.S2S~ How much did he gain or lose ? 

S 4 . A man dies worth /?L2427 498 to be divided among his three 
sons. He directed in his will that the eldest and second together 
shall get 7fLi937734, and the second and third together /f.r.ii96s7o. 
How many does each receive? 

35 . How many words are there in a book of 347 pages, if there 
are 13 words in each line, and 40 lines in each page ? 

36 . A water-tub has two pipes attached to it. The first dis- 
charges 14 seers and the second 15 seers of water per minute. When 
the tub is full, both the pipes are opened at once, and the tub becomes 
empty in 15 minutes. Find the content of the tub. 

37 . .(d is 27 years older than 5 , and 15 years younger than C 
who is S 4 years of age ; D is as old as the sum of A’s and B's ages. 
Is C older or younger than Z?? how much ? 

38 . A has 74 marbles, B has 34 more than A, and C has 16 
more than B ; A gives B and Ceach 19, B gives A and C each 34, 
and C gives A and B each 10. How many marbles have A, B and 
C respectively after these exchanges ? 

39. A person bought 68 bales of cloth containing; 67048 yards ; 
each bale contained 34 pieces, and each piece contained the same 
number of yards i find the number of yards in each piece. 

40 . The nuts in a bag were divided among 59 boys and 37 girls ; 
each boy had 3 times as many as each girl ; there were just nuts 
enough and one over to give the girls 7 nuts apiece. How many 
nuts did the bag contain ? 

41 . A man’s annual income is 7 ?s. 7836 . His expenditure in 
January is /?s. 632, in February and March /?i. 1146, in April, May 
and June 1 698, and in each of the remaining 6 months 595 on 
an average. How much does he save in the year ? 

42 . A man divided his property worth ffj. 12547 among his 4 
sons, in such a manner that the eldest received Bs.126 more than the 
second, the second 131 more than the third, and the third 

more than the fourth. How much did each receive ? 

43 . Three pipes are attached to a water-tub. By two of these 
36 and 24 maunds of water respectively enter into it every hour, 
while by the third 33 roaunds go out in the same time. If the tub 
can hold 3673 maunds of water, when will it be full, if all the pipes 

are opened together ? : 

44 . Express 19191x1225 as the difference of two square 
numbers. 

45 . If 256512 be divided by 105, using its factors 3, 5 and 7, 
find the true quotient and the true remainder. 

46 . A gentleman left f?Li236oo to be divided among his two 
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sons, four daughters and one sister, in such a way that each daughter 
would receive twice as much as the sister, and each son one-half of 
what the three daughters would receive. What did the sister 
receive.^ 

47 . A man worth 30 lacs of rupees, having no heirs, divides 
his whole property among bis four faithful servants A, B, C and D. 
He gives to .S twice as much as be gives to A and /fr.1234 more ; to 
C twice as much as A less /?l 2284, and to Z? f?s.32000. Find his 
bequest to A. 

18 . Ad and .S walk at the rates of to and 13 miles per hour 
respectively. If they are walking towards each other, and if the 
distance between them be 207 miles, find when they will meet. 

49. Ad says to .5 and C, I have /Er.ifiso ; B replies, if I had 
A’r.753 more than I have, I should have as much as you have ; C 
adds, if I had ZfL 165 more than I have, I should have as much as 
both of you. How many more rupees has C than B ? 

50 . To what number must 28 be added that the sura being 
multiplied by 25, the product will be 125625 ? 

51 . From what number must 302 be subtracted that the remain- 
der being multiplied by 125, the product will be 321000625 ? 

68. Divide Bs.40 between A and B in such a way that if A gets 
Bs.s, B shall get Rs.^. 

53 . Divide 30 among . 4 , 5 and C in such a way that if A 
gets APff.i, B shall get 7e.r.2 and C Rs.^. 

61 . If the sum of 250 and 173 be multiplied by their difference, 
and the product be divided by 33, find the result. 

56 . Add together the six numbers you can form with the three 
figures 3, 4 and 5, taken all together, and multiply the sum by 597. 

56 . Add together all the numbers that you can form with the 
four digits i, 2, 3 and o taken all together. 

57 - Arrange the nine digits i, 2, 3, 4, 5, 6, 7, 8, 9, in three lines, 
with three digits in each line, so that the sum of these digits may, 
taken in every possible direction, be 15. 

58 . Find the sum of all the numbers that you can form with 
the digits i, 5, 7, only two digits being taken at a lime, 

59. By what number must 123456 be divided that if 15328 be 
added to the quotient and the sum divided again by 8, the quotient 
will be 7060? 
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62 . simplify-^ j.| 

(1) 92o-!-23X720-^-(42-^-7)x(78-^-t3)-5-(sx4). 

(2) I25ox(72■^-4)•^■(2ox5)x(64+I6)-^•(III-^37). | 

63 . What least number must be added to 3243-i-3 X9 that the (I 

sum may be divisible by 15 + S ^ ^ 7 ? ’i 

64 . What number less than 365 added to 730320 will make the i 

number e-xactly divisible by 36s 

65 . A man spends 7 ?j. 1485 annually for 6 years and runs into 
debt. He then reduces his expenses to A".?, i log a year, and in 10 
years just manages to clear off his debts. Wh.at is his yearly income? 

66. Multiply 765389 by 64164, and by 1S9279, and by 83256, 
making in each case only three partial multiplications, 

67 . A volume of a work contains 6 parts of 1 28 pages each, 
and there are 46 lines in each page and 58 letters in each line. How 
many letters are there in 9 volumes 7 

68. A man spends 7 ?j. 6 oo a year for 5 years and saves some 
money ; he then raises bis expenditure during the next 7 years to RSr'jio 
a year, and finds all his savings spent. What does he earn each year ? 

69 - The sum of the product of two numbers and 1420 is 349613 ; 
one of the numbers is 864. Find the other number. 

70 . Find the number which being divided by 24 gives a quotient 
which if increased by 36 and the sum multiplied by 24 gives a product 
that will be greater than 876 by 300. 

71 . If in dividing a number by 336, the operation be performed 
by short division by employing the factors 6, 7 and 8 in succession 
and the several remainders be i, 2 and 3 ; find the complete 
remainder. 

72 . If two men start from the same place and travel in opposite 
directions, the one at the rate of 42 miles and the other 45 miles a 
day, how far apart will they be at the end of 12 days ? 

73 . If two men start from the same place and travel in the same 
direction, the one at the rate of 512 miles and the other 540 miles a 
week, how far apart will they be at the end of 8 weeks ? 

74 . A dividend is 4637064283, the quotient 1380496 and the 
remainder is 11707 ; what is the divisor ? 

75 . If 20 men can do a piece of work in ll days, how many 
days will it take 22 men to do it ? 

76 . A, B, C and D have among them A’j.69 ; A, B and C 
have among them /v’.r.48 \ B and C 7?.f.3i, B having A’j-.is more than 
C 1 how many more rupees have A and B than C and V ? 

77 . The product of three numbers is 535500 ; one of the num- 
bers is 75, another is 68, What is the third 7 

78 . The product of three numbers is 8937992 ; the third number 
is double the second, and the sum of the second and third is 906. 

Find the first number. 
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79 . Divide /i’j.3975 among B, C and D so that B may have 
more thaiwi, C /i'.i-.4S more than and B together, and/.? 

/’.r.29 less than B and C together. 

80 . A grazier bought a certain number of bullocks for A\f.49oo, 
and sold a part of them for Rs. 3840_at Rs. 32 a head, and gained on 
those he sold Rs. 480. How much did he gain a head, and how many 
did he buy at fiist ? 


CHAPTER III. 

Compound Quantities. 

130 . If one quantity contains another of the same kind an exact 
number of times, the first is said to be a multiple of the second, 
and the second a sutmultiple or aliquot part of the first. 

181 . We have already seen that in considering quantities of 
the same kind, we take an arbitrary but well-defined quantity of that 
kind ns our unit, and finding hotu many times it is contained in each 
of them, we express them as whole numbers. But in this way very 
lar^e quantities will be expressed by very high numbers, which give 
by inspection little idea of their relative values ; to obviate this in- 
convenience we take such multiples of the ««rV as will enable us to 
avoid very high numbers. Thus, of length, we take a yard as our 
unit, but to measure long lengths we use the mile, a high multiple of 
the yard. Hence has arisen the custom of using large units for large 
quantities and small units for small quantities. Thus, we say that 
the price of a chair is 8 rupees ; that of a book is 14 anuas, and 
that of a pencil is 2 pice. 

122 . Since it is the custom to use more than one unit for things 
of the same kind, it would be convenient to select one quantity as the 
principal or standard unit, and thence derive the various minor or 
auxiliary units, either by dividing this unit into a number of equal 
parts or by multiplying it a number of times. The standard unit of 
any quantity and its auxiliary units are called its denominations. 

123 . In the preceding Chapter we have considered only such 

aiJr/racf numbers, or such numbers of one denomination as 

are formed by figures whose local values are always regulated by the 
same fixed number ten •. but the rules given can easily be extended to 
concrete numbers of different denominations, wherein the local values 
of the figure.s are connected by more numbers than one ; as, for ins- 
tance; to lupees, annas and pies, where twelve pies are equivalent 
to one anna, which is the next higher denomination ; sixteen annas to 
one rupee, which is the next denomination in order ; the different 
numbers 12 and 16 connecting the denominations, In the same 
manner, as the j?xed number 10 was supposed to connect the deno- 
minations of Integers. 
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Here, the standard unit rupee is divided into i6 equal parts to 
obtain the auxiliary unit and into 16x12 or 192 equal parts to 
obtain the auxiliary unit pie. Thus, the rupee, anna and pie are the 
various denominations of money. 

124 . The processes employed in cases of this nature are Re- 
duction, and the fundamental operations are then called Com- 
pound Addition, Compound Subtraction, Compound Mul- 
tiplication and Compound Division, each of which will be 
exemplified in order ; and the various Tables, which furnish us with 
a list of the relative magnitudes of the different auxiliary units, and 
by means of which the above operations are conducted, are given 
below in order. 

TABU X MONEY. 

British Indian Money. 

125 . 3 Pies (;).) or 3 half-pice make I Pice (/^. ) 

2 Pice ,, r Half-anna. 

4 Pice or 12 pies „ i Anna(ia. ) 

16 Annas V „ i Rupee _( or t/.) 

IS Rupees ., t Sovereign. 

126 - Accounts in Bengali are kept by the following Table. 

4 Cowries make I Ganda I 4 Pans make i Chouk 

5 Gandas „ i Buri (Paisa) 4 Chouks „ i Kahan or 

4 Buris ,, I Pan (Anna) I Rupee 

Also I Cowry or Krantis=‘a, Ka^s — ^ Tals^j Dwips— 

9 Dantis—r] Jahs=?>Q Tih^yio Ranus=\2Zo Bahars or Ghuns^ 
25600 S Indus. 

Therefore i Co70ry^\ Kags ; / Kay;— 

I Ghun=2o Bindus. 

127 . The following Tables are in use 
In Behae, N.-W. P. and Punjab, i 

5 Cowries make i Adhi | 

I Damri 
I Chhadam 
I Adhela | 

I Paisa 
I Taka 
I Anna. 

In British India the common medium of exchange is .tf/wr. The 
principal coin made of it is called a Rupee. The Rupee weighs I tola 
or iSo grains, and consists of ii parts of silver and i of alloy. The 
weight of a gold Moliur is the same as that of a Rupee and is iSo grs. 
It consists of n parts of gold and r of alloy. The values of gold 
coins are variable, .ind therefore they are not used in mercantile tran- 
sactions except the Sovereign, whose value is iS rupees. The Chwrj' 


2 Adhis 
2 Dararis 
2 Chhadams 
2. Adhelas , 
2 Paisas 
-Takas 


!20 Tils; I 7 iV=l 6 Ghuns ; 

: in different parts of India. 
In Bombay. 

x> Raes make i Quarter 
4 Quarters „ t Rupee 
In Madras. 

I Pagoda=f?j'.3. 8«. 

In Ceylon. 

100 Cents make i Rupee. 
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is a sliell brought from the Laccadive and Maidive Islands, and is 
used for very small payments. They vary in value according to supply 
in market but they are generally reckoned at 8o to a pice. 

iV. y?.— The cowries as shells are now going out of use, but 
cowries fcalied karas) are in use in keeping accounts. 

Of the copper coins, a half-anna weighs 200 grains; a pice 
weighs 100 grains, and a half-pice 50 grains. 

15 .SYavt Rupees = 16 Rupees. The Doctor^ s Cold Mohur=i6 
Rupees ; the Ltiwyer^s Gold Mohur=i7 Rupees. 

Gold cams (oholete) : Five-rupee piece; Ten-rupee piece ; Gold 
Mohur ; Double Gold Mohur. 

Silver coins [current) : Tworanna piece ; Four-amia piece or 
Quarter-rupee ; Eight-anna piece or Half-rupee; Rupee, 

Copper coins [current) ; Pie ; Half-pice ; Pice or Paisa ; Double 
paisa or Half-anna. 

Note. yftf.i==2 haif-rupees=4 quarter-rupees or four-anna pieces 
=>8 two-anna pieces, and i anna=3 double paisas. Also /fr. 1 = 64 pice 
■=>192 pies. 

English Money. 

138 . 3 Farthings (y.) make 1 Half-penny 

2 Half-pence ... i Penny (rf.) 

12 Pence ... i Shilling (i.f. or i/.) 

20 Shillings ... i Pound (;£i.) 

[ I, 3, 3 farthings are usually denoted by jtf., frf., respectively. 

Money as expressed by means of these denominations is called 
Sterling money, in order to distinguish it from stocks, shares, &c. 
The Standard gold coin of England is made of a metal consisting 
of 22 parts of furc gold, and 2 parts of copper. Each of these 
24 parts is called a Carat. Pure gold is said to be 24 carats fine and 
standard gold 22 carats fine. The Pound sterling is represented by a 
gold coin called a sovereign, and from 40 pounds Troy of standard 
gold are coined 1869 sovereigns ; and the value of gold of the .'l/rWy- 
fuiw/tijw called 22 carat gold, is ;£3. lyj. \o{d. per ounce. 

The Standard silver coin consists of 37 pans ai pure silver, 
and 3 parts of ccyl/iiv'. A pound Troy of this metal furnishes 66 
shillings, the Mint-Price of standard silver is 5.1. 6?/. per ounce. 
The silver coinage is not a legal tender for more than 40J , the gold 
coinage being the, standard of value. 

In the copper coinage, 24 oennies are made from an Avoirdu- 
pois pound of copper. This coin is not a legal tender for more than 
I2rf. The coins now current in EngUnA are the following 

Copper coins : Farthing ; Half-penny; Penny. 

Silver coins : Three-penny piece ; Four-penny piece ; Six-penny 
piece ; Shilling ; Florin (2.r.) ; Half-crown [2s. (id.) ; Crown (5^.). 

Gold coins; Half-sovereign; Sovereign. 

The following coins were formerly in use, but now they nxn obsolete. 

Silver coins ; Groat (4rf.) ; Tester (6zf.), 
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Gold coins ; Noble 'fis. 8rf.) : Angel (io.<.) ; Half-Guinea (loj. 6il). 

Mark or Merle (13.?. 4^.) ; Guinea (21J.) ; Carolus (23.?.) ; Jacobus 
(25.?.); Moidore (272.). 

Note. I shilling = 2 six-pences = 3 four-penny pieces =4 three- 
penny pieces. Also I half-crown= 5 si.\-pences ; 1 half-guinea = 2i 
six-pences : l guinea = 42 si.x pences. 

AI.S0 ^1 = 4 crowns = 8 half-crowns=! 10 florins = 40 six pences= So 
t hree-pences — 24orf. = 9607. 

I. REDUCTION. 

129. When a quantity is expressed in one denomination only, 
it is called a simple quantity ; as 7 rupees ; 5 yards. 

When a quantity is expressed in several denominations, it is 
called a compound quantity ; as /?j.8. 2d. ^p . ; 5 yards 2 feet 3 inches. 

130. Reduction is the process by which we convert or change 
(i) a simple or a compound quantity into terms ofits lower denomina- 
tions, or (2) a simple quantity into terms of its higher denomination.s, 
so that the real or absolute values remain unaltered. 

131. To express a quantity tit terms of its lower denominations, 
(Descending Reduction). 

Rule. Multiply the nuinber in the highest denomination by the 
number of units of the next inferior denomination contained in one 
unit of the highest, and to the product add the number (if any) of the 
inferior denomination in the quantity proposed j and repeat this for 
■each succeeding denomination till the required one is obtained. 

Ex. I. Reduce Es.^is lo pice. 

Rs.ii% Re.l^lba. 

t6 7fj.3i5=(3i5 X r6)n. = S040rt. 

S04on. Again, in. = 471s. 

4 S04on. = ( 5040 X 4)75,9. = 201 6075,9. 

20160/2^ . 7ff.3i5=2oi6o75i, 

Ex. 2. Reduce /Cj.5. 1412.675. xapies. 

Rs.i. 1412.675. 7 i’lS = s X i6a. = 8on. 

16 f^Rs-'i- 14a. =9411. 

94(2. (5 X 16-5-14) Again, 94a.=94X i2j4. = 1128^. 

12 7i?j.5. 1412. 675. = 94«.6^ = ii2875. -1-675. 

__ii34A (94X 12+6) = U34p. 

Ex. j. Reduce ^2g. j 3s. 6'^d. to fart/iin^qs. 

£ 25. I3L 6Jrf.;£t=20.9. ; ;^2S = 2SX3O.9. = S0Or. 

_20 .*.;£25. 13.9.= soon -|-I3J. = SI3L 

533.9. Again, iJ.=i2rif. Si3^. = 5i3 X I2rf. = 6is6if. 

12 513^ 6rf’.=6i56rf’. -l-6nf.»=6[62i:f, 

6i62tf. Again, irf. = 4{r. 6162^.5=6162 X 47. 

=24648^. 

'2465 i q. £2^. 13s. 6^el. = 24648q.+3S- = 24^S^<l- 


So 
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Here, the are separated by a point as (.) ! anct 

this is necessary to distinguish them from ordinary numbers, which 
do not require it, because their local values are all fixed and certain. 

Examples XXIV. 

1 . Reduce to annas : — 

(1) Rs.^7 ; J?r.i9 ; Jis.^z ; ii’i '.45 ; lis.bf) ; A’.v.84 ; jV.vgs. 

(2) Rs.^7 ; /dJ.120 ; ^J,245 ; f?r.46o ; Rs.<). 12a. ; /vV.2o. 14a. 

(3) Ah. 36. 6a. ; ^^.53. 13a. ; Ar-Sy. iia. ; A-cyg. is«. ; A’j.23..t. lia. 
3 . Reduce to /fe-v :— 

(1) A^.34 ; Ar.56 ; Rs .()7 ■ A’j,I 46 ; /i’.v.342 : 7i.t.4g6. 

(2) 7?j.S4. so. ; Aj.76. 122*. ; 7 ?j.26s. go. : 7i’.f.8o4. 130. ; ./vh.g45. 62*. 

(3) A’r.is. 82*. 3y>. ; Rs.7. 130. i.ty). ; /?j.8. aa- 5 y 5 . ■, Rs t). loa. qp. 

(4) /f.r.42S. 7a. qp. ; 550. 3a. iiy 5 . ; 71Y1250. sa. 7p. \ 7 ?J.Soso. 

14a. i^; Ar.456. 142*. \\p. ; Rs.^x. 102*. \p. ; 7?j.343. 82*. 7p. 

3 . Reduce (i) to yjrire and (ii) to 

(1) /?j.S2 j Rs.xq ; 7fj.ii2. 62*. ; 7?.r.36. no. 2ps. ; i?.f.20. 82*. ips. 

(2) 7?.r.87. 102*. \ps. \ /(’j.iy2. 52*. ips. \ Aj.235. qa. 2ps. ; Rs.ARb. 12a. 

\ps. ; RS.7Z2. 02*. ‘ips. \ Rs.\^. 100. 3/f. ; Aj.215. y**. ips. 

4 . Reduce (i) to and (ii) to 2:2itt'«2.’,v (karas) 

(T) Rs.iq ; /?4.34 j Rs.56 ; Rs.78 ; At.ios ; 7?j.84. 7a. 

(2) Rs.S02. 152*. ips. ; Rs.24. 14a. 3ps. ; Rs.4as. 132*. i Rs.75. 7a. Igan. 
(3} 7?i,2t8. go. 10 gan.i Rs.^3. 130. 17 gan. ; A.f.gsyo. 142*. 16 gan. 

6. Reduce to cowries (karas) : — 

&.53. 130. 17 gan. 2 cow. ; Rs6S. qa. ii^2*«. i coro. ; Rs.lS. 
6a. 12 gan. 2 cow. ; 7fr.sg42. 02*. 17 gan. 3 cow. 

8, Reduce (i) to pice and (ii) to pics 

(1) lys half-rupees ; 370 quarter-rupees ; 845 two-anna pieces. 

(2) 425 double-paisas ; 3116 two-anna pieces j 2415 half-rupees. 

(3) 34^12 quarter-rupees j aoisy double-paisds ; fiygso four-anna 

pieces ; Say eight-anna pieces. 

7 . Reduce (i) to half-rupees ; (ii) to quarier-rupees and (iii) to 
two-anna pieces. 

(i) Aj.ysg ; 71V.925 : 7 ?j.I 328 ; Ah.i42y ; 77^.4243 ; 77j.gy4o3. 

(3) Ai.SjS. 82*. ; Rs.q7z6. 82*. ; 7?.t. 73246 ; 77f.575og. 

8. Reduce (i) to half-annas and (ii) to half-pice 

Rs.73. 6a. \ Rs.\ 32. qa, ; Rs.l$o. oa. zps. ; Rs.3003. Toa. 2ps. 

9 . Reduce 

(j) A lac of rupees topaUAs ; 7vh.7i25. 421. to fonr-anna pieces ; 

Rs.6073. 8a. to iwo-anna pieces ; 77.f.i25o. 7a. 2ps. to double- 
paisAs ; Rs.q%64. 82*. to eight-nnna pieces. 

(3) 7?jM32S. qa. \ps. to half-paisas ,• Rs.3116. 142*. 6p). to double- 
paisas ;Rs.24i3. toa. qp. to half-pice. 
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10 . Reduce to 

(0 ^345 1 £^9^ : .£795 ; £1402 ; £9086 ; £8092. 

(2) £71. 1.5. ; £490- iSt. ; £790. I3X. ; £3456. I7.r. ; £6403. ys. 

11 . Reduce to : — 

(i) £65 ; £98 ; £156 ; £405 ; £1849 : £5043 ; £9236. 

( 3 ) £> 34 . 15 -f- : £'98. i 3 Jr- i £ 4 ' 6 - n-t- : £526. sx. j £926. 7.?- 
(3) £2. 6x. 8rf. ; £40. loj. 6 r 7 . ; £ir. 7x gd. ; £374- lu. Sd. 

< 4 ) £655- i 3 r- ; £71. i 3 x- S'''- i £ 343 - i 3 -f- S'^- ; £1274- igx. 9^- 

13 . Reduce to — 

(1) £.[. s,r. : £7. i 3 -f- ! £r3. igs. o-irf. ; £29. lo.f iid. 

(2) £101 gs. 2id. ; £153. 3i. 4W. ; £600. 6s. ^d. ; £83920. i6.f. 25^'. 
13 Reduce (i) to half-pence and (ii) to farthings :~ 

(t) rsx. 6d. ; i8.r. gd. ; I3X. iid. ; 19.9. 6d. ; 8i. lod. ; I7.r. ^d. 

(2) £4080 ; £86oS : £8734 ; £726. l8,r ; £517. 13J. ; £2135. 6x. 

(3) £79 MX- 8(7 ; £47- 19X 9ld. ; £389. I2X. 8 .^( 7 . ; £879. l8x. old. 
(41 £ts6o, io,t. 4 |( 7 . i £2145- iSx- 7 i'^- : £9136. iS^- 9 H 

(5) 3899 half-sovereigns ! 4807 crowns ; 8608 half-crowns; 6530 florins; 
5869 sitt-pences ; 6958 yroats ; 8009 three-penny pieces ; 
9076 guineas ; 3089 half-guineas ; 7632 four-penny pieces ; 
1445 moidores ; 2047 nobles ; 3286 florins ; 1983 si.x-pences. 

14 . Reduce (i) to three-penny pieces., (ii) to four-penny pieces^ 
and (iii) to six-pences 

(1) £95: £128; £8076; £t 857 ; £9083: £9072. 

(2) £11. I4X. ; £144. \ys. ; £2145. iis. ; £4265. 15.?. ; £3264. 17J. 

15 . Reduce 

(1) 95 guineas 1 7x. 9?(7. to farthings \ £450. i6x. 6d. to six-pences. 

(2) £570. i 3 ,r. to florins', £382. ys. 6d. to half-crtnvns \ £589. rsx. 

to crowns £3500 lys- 6d. to half-crowns. 

(3) £99. 9.f. gd. to ihree-pcnces ; 5573 half-crowns to pence. 

(4) 9571 half-crowns to six-pences \ 9100 half-crowns to ihree-pences. 

16 . Reduce to /(Z?'//««?'x : — 

(1) 71 gui. i6x. 2ld. ; 937 flor. ix. 2^-d. ; 2903 rr. ix. sj^d. 

(2) 1^0 half-sov. ys. 2\d. ; ygg24 gui. I2x. 2\d. ; y2^s flor. is. z^d. 

17 . For bow many children can a treat be provided with 

7 t’x. 32 . 8(Z. at 2 annas a head ? ■ 

18 . How many two-pice stamps can I buy for 7&.5. 6a. 2ps. ? 

19 . If the cost of a telegram is ‘^d. a word, how many words 
can be sent for £1. 3X. 3(7. ? 
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133. To express a simple (juantity in terms of its higher deno- 
minations. (Ascending Reduetion.) 

Rule. Divide the number by the number of units which malte 
one unit of the next higher denomination, setting down the remainder 
(if .any) as of the same denomination as its dividend ; and continue 
(.his process till we come to the required denomination. 

Rx. r. Reduce 1560^^. to rupees., &^c 

4 [i56o ;1j. V 4 pice «= I anna. 

16 390n. 16 annas = I rupee. 

/fj.24-^. i-*’® i^esult is Rs.24. 6a. 

Rx. Reduce 30857^, to rupees, 

13I 30857A 

i6 [ 2571 -5A 


■i 7 mas, and pies. 

12 pie3= r .'inna. 
' 16 annas=> I rupi 
. the result is Rs. 1 




Ex. 3. Reduce 97403^. ia pounds. 

4| 974°3!7- 4' 


03.9 -2 </. 
'(£ioi-9r.- 


s i:ioi. g.f. 2 ^,d. 


Ex. d-. Reduce 36173 half-pence to gitijieas. 

I 36173 half-pence *,* 2 half-penny = irf. 

1 8086 -1 half-penny. 

~~i 507 - 2d. 



gw. 71 -SJ 

Examples XXV 

1. 3 .&&\.\c .6 to rupees, annas a.nA pies : — 

(0 35325f>- ! 57509A ; 51039A ; 679398//. ; 37921/- ; 456786/. 

(2) 643294A ; 732394/. ; 1982345/- ; 967573/- ; 1043324/- 

2. Reduce to mpees, annas and pies :~ 

9S7945/-S'- ; 1234567/A ; 547321/A ; 894956/A 5537792/A 

3. Redvce to rupees, annas, iSr^e 

(1) 8320 gandas ; 7680 cowries (karas) ; 379498 gandas ; 40768 buris. 

(2) 1045673 double- paisds ; 2067544 half-paisas; 1077760 cowries 

(karas). 

(3) 342876 burls ; 596824 paistls ; 23679 double-paisds ; 103678 half- 

pai.5fls ; 1155440 cowries (karas). 

4. Reduce to 

(l) 1648 half-rupees ; 1893' quarter-rupees ; 2530 two-anna pieces. 

(3) 3896 annas ; 5952 paisds, ;.930330 gandas ; 24320 cowries (karas). 
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6 . Vaductio ^ount/s, s/tt'llmg^s and ;fience : — 

(1) 69132^. ; 60948^.; 9023 1 rf. ; 2733^’.; 89900^/.; 157362^'. 

(2) 1470407.; 2840617.; 1232907.; 3500007.; 805639797. 

( 3 ) 3456797- ; 1300137. ; 10000197. ; 2840797. ; 4157397 - : 3650324?- 

6. Reduce to £. s. d. : — 

(1) 899045 half-sovereigns; 971 112 crowns; 48073 florins; 886lor 

half-crowns; 85730 half-pence ; 13029 three-pences. 

(2) 15 137 four-penny piece.s ; 82556 florins; 28892 half-crowns ; 2857 

four-penny pieces ; 987653 half-pence ; 47285 guineas. 

(3) 23645 moidores ; 49726 half-guineas ; 183491 six-pences ; 281062 

three-pences; 40340 farthings. 

7. How much money will be required to buy 3752S penny 

8 . A dealer bought 43S cocoanuts at 9 pies each ; how many 
rupees, &c. had he to pay for them ? 

9 . I distributed among 1682 beggars a sum of money, giving 
them two pice a head ; what sunt did I spend ? 

10 . If during a festival 2250 people on an average cross the 
Hugli Bridge daily, each paying 2 pice, what is the collection of 
the ferry farmer, if the festival lasts for 16 days ? 


133 . There are some cases in Reduction where we cannot 
pass directly step by step from the given denomination to the one 
proposed. We must in such casfes pass through an intermediate 
denomination common to both, and it will be advisable to keep 
such common denomination as high .as possible. Then, find by 
division what quantity of the proposed denomination is equivalent 
to the given quantity. 

Ex. r. Reduce ;£253. g.t. joei. to kalf-crowis. 

^£253. 9x. lorf. 

5069 ^-. I half-crown = 3,r. 6,7. s=3onf. 

12 the result is 2027 half-crowns and aSrf. 

3,o| 6o83,8rf. or 2.t. 4ei. over. - 

l2027-28<f. 

Ex. 3. Reduce Rs.'^t. loa. ip. to £. s. d., when 17. =2 pies. 

Rs.sx. xoa. 2p. 2I 6074A 4|3SW- , 

f6_ I3037?: 13 759- 17- 

5o6«. 2,oL6,3^3^ 

, 6074/. . , 

Rs.31. loa. lp.’= £5. 3.r. 3^rf. 

134 . Proof. Descending and ascending Reductions are in- 
verse processes ; if therefore we perform one process on a given 
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quantity, and on the result the other process, we ought to get the 
original quantity. 

Thus, if by the descending process we find that £2^. ijs. 6|rf. = 
24651^., we ought by the ascending process to find that 24651?.= 
£25. i3s. 

Examples XXVI. 

1 . Reduce (i) to guineas and (ii) to half-guineas : — 

£(>'y, .^lOS! jS 96. i6r.; £i,7t, iSr.; ^538 ; ;£io728. 

3 . Reduce (i) to crowns and (ii) to half-cnnvns ■ 

£2(g,. lor. ; 2589- iSJ-i .>£ 437 . 1°^. : ;£620. sr. ; ;^5l89. 15^, 

3 . Reduce to crowns 

10987 guineas ; ^89000; £3(3.175. 6 ^ 7 . j 18756 four-penny pieces. 

4 . Reduce to /wf/’-ewtt/wr : — 

^48. 17s. (3d. i £3^2. 7s. 6 d. • £383. zs. 6 d. ; 670 half-guineas. 

5 . Reduce to : — 

2S906 florinsj 1072S4 half-crowns; 33810 crowns; 760 half- 
crowns ; 1^647. or, 1 id. ; £373- i6r. o^d. 

6. Reduce to half-guineas 

325 crowns • 10867 half-sovereigns; 3150 four-penny pieces; 
^^3240. los. 6 d. ; 147 half-crowns. 

7 . Reduce to f. < 7 ., (in'. = ii/>.) 

Jis.33, 93. 3p. ; Rs.707. ii3. 7fi. ; 77^.25 10. 8a. c,p. 

8. Reduce to Rs. a. p., {iq. — 2 pies) 

£32. 14s. '7<i ; £96. 17s. (3d. ‘, £<^03. 17s. 6Jrf. ; 54 half-guineas ; 
107 florins ; 17 half-crowns. 

9 . If a guinea be equal to 7 ?,t.to. 83. ; find the number of 
two-anna pieces contained in 1760 guineas. 

10 . Reduce 7500 Sicca rupees to current rupees and 6433 rupees 
to Sicca rupees. 

II. COMPOUND ADDITION. 

135 . Keeping in mind what was said in Art. 123, we need no 
additional inquiry to inform us that the fundamental operations on 
Compound QuaniHics most be performed as \n Integers, mth this 
difference, that instead of carrying and borrowing tens, we must do 
the same with the members which connect their parts 

together ; and we shall therefore merely enunciate the rule for each 
at the beginning of the portion of the work appropriated to it. 

^ 136 . Compound Addition is the , method of finding a 
single quantity which is equal to two or more quantities of the 
same _ kind. This single quantity is called the sum of the given 
quantities. ....... 
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Rulk. Arrange the quantities under one another according 
to their denominations, so that units of the same denomination may 
be in the same vertical column, and draw a line below them. Add 
together the numbers of the lowest denomination ; reduce the sum 
to the next higher denomination : set down the remainder, if any, 
under the column, and carry the quotient to the first figure of the 
next column, Repeat the process with all the columns. 

Ex. j. Add together 1 4. i^a. Es.S 4 . I4«, 9 A) Ei'.TS(>‘ 
iia. and /^i.34. 1411!. 10^. 

Rs. a. pi. TO/>. + 9y>. + 2^ + iq?>.=3l^-2«. 7 /. 

14 15 [0 Carrvm.i 2«.+ I5«, + I4«. + ll«. + 14«. 

54 14 9 =s6«. =--yfi.3. 8n. 

156 II 2 Carry A'i.3 I /'?^.3 + i7j.i4+^J.S4 + /?,f.i56 + /*.34 
34 14 10 =A’j,361. 

Rs. iti 8 7 Ans. 


Ex. 3. Add together ;^is6. 8 j. g^d, Piss. jss. iv}d., £204. os. 
£5275. J7S. 8d. and ;C*o5- i8f. fi-Jr/. 
d. 

156 8 9? 3^. + 3<7- + 2f.+2i7.= jo^.=a2.id. Carry 2d. •, 

33 15 ii| 2d. + gd, + itd.4-td.+8d. + 6d.==‘37d. = 3s. }d. 

204 o Carr^3f. ; 3.r. + 8J. + i5,r. + i7r. + i8f.=6iJ.=;^3. 1 j. 
527517 8 Cany £3 ; £s + jCi56+£33 + iC2o4+£s275+£ios 
_ios_i8__6i ^^£ 5 ^^^. 

25776” I Ij F Ans. 


Examples XXVII. 

1 . Add together : — 

ft) (2) (3). (4) 

As. p. As. p. As. p. As. p. 

9 7 13 3 9 8 13 4 

12 3 13 7 It 2 78 

9 4 4 9 13 4 9 10 

n £0 7 Ki 3 7. ? 

(7) (8) (9) (10) 

Rs. a. p, Rs. a. p. Rs. a. p. Jis. a. p. 

222 8119 42 10 9 67 10 6 

3 4 3 1° 5 9 54 13 6 71 13 9 

5 7 9 9 12 5 67 9 3 62 14 9 

8 10 6 12 II 6 75 .11 6 73 13 8 

9 12 7 15 6 8 73 6 7 85 7 5 
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(II) 

J^s. a. p. 

5 li 3 

9 lo io 

2 14 9 

3 5 II 

1 6 7 

II 13 6 

7 

(IS) 

Rs. a. ps. 

7 !i 3 

8 14 3 

13 13 I 
315 IO 2' 

33 7 3, 

<j25 IS 3 

34 o I 

129 13 3 


(19) 

a, p. 
1135 4 3 
1243 6 9' 
IS7S 8 8 
2007 7 7 
3445 9 IO 
4002 IO II 
997 II IO 

1005 9 9 
2220 13 7 

997 15 3 
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(12) 

(13) 

(14) 

Ks. a. p. 

Rs. a. p. 

Rs. a . p_ 

13 12 3 

6 14 9 

47 5 2 

ig 4 IO 

14 03 

I 15 9 

4 IS 8 

IS 15 5 

65 6 0 

7 9 5 

27 12 n 

88 15 3 

23 7 6 

7 14 4 

14 15 10 

25 0 2 

29 0 5 

34 14 10 

8 14 3 

104 13 1 

54 14 9 

(16) 

(17) 

(18) 

Rs. a. ps, 

Rs. a. p. 

Rs, a. p. 

27 II 2 

378 9 10 

98 0 9 

9 14 3 

4 7 4 

448 6 5 

4 IO I 

56 8 8 

3839 4 0 

156 S 2 

464 0 3 

97 3 3 

21513 3 

36S 6 8 

136 3 7 

18 7 ,1 

535 7 I 

, 4837 4 9 

106 14 0 

97 3 3 

28 10 9 

315 0 2 

893 '5 9 

234 II 6 

57 14 3 

14 10 7 


(20) 

(21) 

(22) 

Rs. a. p. 

Rs. a. p. 

Rs. a. p. 

132s IO 9 

3004 7 6 

74037 9 4 

7602 1 1 3 

907 5 2 

80668 12 0 

3006 ,7 7 

1235 10 7 

50087 13 4 

4040 8 6 

3727 II 5 

136 7 4 

3050 13 5 

3647 12 9 

3270 2 8, 

2225 13 8 

7532 9 8 

5971 14 8 

no 6 6 

2121 13 10 

58065 9 4 

965 14 1 1 

3333 IS 8 

360 2 8 

1097 13 4 

2025 7 6 

.943 S 4 

2110 6 9 

1605 0 to 

72459 4 0 


2. Add together : — 
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(7) (8) (9) (10) 


£. 

.t, d. 

i:- 

j. 

d. 

£. s. 

rf. 

£■ 

j. 

d. 

456 14 82 

s 

19 io4 


7 19 

3i 

2769 

10 

U 

9 16 4i 

1379 

17 

6J 


46 13 

4 

36 

II 

2% 

83 18 lo| 

897 16 

9i 

276 4 


. 472 

>3 

10 

17 19 7 

89 18 



77 7 

9? 

4792 

18 

4^- 

686 

7 9i 

4357 

8 

III 

8760 10 

6 

3279 >5 

85 

S IS 6^ 

5276s IS 

n' 

795 1 5 

3 t 

•24 

8 

II 

3548 19 9i 

99 19 


20 4 

4 

429 

>7 

55 ' 

_.95_ 

8 8| 

67 S 10 

813 II 

75 

4198 

>5. 

Ai 

3. 

Add together 










(I) 




(2) 



(3) 


Rs. 

«. p. 



Rs. 

a. 

;»• 


Rs. 

a. 

£>■ 

367 a 

6 9 



8274 

5 

7 


527 

9 

8 

4278 

13 6 



329 

8 

6 


8436 


2 

236 

4 I 



415 


9 


4167 

9 

8 

5982 

14 6 



42 

5 

10 


429 

8 

3 

3716 

8 4 



2736 

7 

4 


927 

7 

7 

410 

7 10 



9 

>5 

7 


8 



6759 

0 s 



8138 

>4 

4 


72 

7 

9 

4917 

0 0 



725 

4 

6 


429 

0 

S 

437 

12 6 



87 

9 

II 


7283 

8 

6 

218 

8 5 



334 

15 

4 


5432 

12 

3 

39 

IS 8 



9027 

5 

9 


710 

10 

6 

6374 

8 II 



4378 

9 

3 


636 

8 

2 

7109 

15 7 



274 


5 


42 

3 

7 

492 

7 5 




9 

7 


9245 

8 

6 

(4) 



(5) 



(6) 


£‘ 

A d. 



£■ 

f. 

rf. 



s. 

if. 

7214 

18 7i 



4614 

>3 



9241 

12 

Si 

829 

2 li 



12 

4 

55 


>59 

■ 3 • 

9i 

3484 

19 ii 



6078 

II 

3 


63 

17 

>o.i 


3 9i 




7 

35 


•^375 

>9 

. 4 

40 

14 3f 



843 

>9 

10 


88 

6 

75 

2607 

17 loi 



7913 

5, 

sr 


797 


9 

263 

6 6 



24 

6 

8 


972 

13 

3 

, 90 

18 82 



1012 

14 

6i. 


2356 


65 

4S5 

13 7 



820 

12 

4 


38 

5 

85 

7324 

7 4f 



537 

9 

u 5 


125 

18 

5^ 

934 

i6 i| 



>35 

16 

8 


6316 

4 

2j 

78 

IS loi 



8416 

>5 

4i 


344, 

3 

7 


1 A cash-box contained 89 sovereigns, 35 half sovereigns, 19 
half-crowns, 25 florins, 31 shillings and 15 six-penny bits ; find the 
value of the coins in f. flf. ■ 


MATRICULATION ARITHMETIC. 


6. A tradesman bought goods to the value of ^^1368. I2L 6rf. ; 
he paid for carriage, ;£25. i6j. gii., and other charges, £2. 15.1. 8id. ■, 
he gamed by the sale of the goods ^269. 15^. 3id. ; how much did 
he sell the goods for? 

6. A stationer bought some books for I2a. 6/j., some 

paper for lis. 161. 4a. 3^., some pens for Rs.i^. loa- and some 
envelopes for /is 12. 8a. 6/. How much must he charge for all these 
articles, so as to gain exactly ?f.r. 100 by his bargain ? 

7. A collection was once made in a district for a charitable 

purpose. The following coins were obtained ; 99 gold mohurs, 

187s rupees, 990 eight-anna pieces, 5891 four-anna pieces, 1276 two- 
anna pieces, 90617 half-anna pieces and 81516 pice. What did the 
collection amount to in i?j. a. //cj ? 

8. Add together 53 guineas, 107 sovereigns, 161 half-guinea.s, 
55 half-sovereigns, 323 half-crowns, 505 four-penny pieces, and 603 
farthings. 

III. COMPOUND SUBTEACTION. 

137. Compound Subtraction is the method of finding what 
quantity is left when a smaller quantity is taken from a greater of 
the same kind. The quantity thus left is called the difference of 
the given quantities. 

RuiIE. Write the less number below the greater, so that units 
of the same denomination may be under one another, and draw a 
line below. Begin at the right hand and subtract (if possible) each 
number in the lower line from the corresponding one in the upper 
and place the remainder underneath. But if, in any case, the number 
in the lower line be greater than the one above it, add to the upper 
one as many units of the same denomination as make one unit of the 
next higher denomination, and then subtract, taking cave to add i 
to the next number in the lower line. Proceed thus through all the 
columns. 

Sx. /. Subtract Hs.47. 12a. from f?,r.72. 15a. sp. 

A’.f. a. p. 3p, is less than 9;}., so add 12;^., to 3p. and !«. 

72 IS 3 to 12a, ; I57S.-9A=6/. 

. 47 12 9 is«.- I3<i=2a., and /?.9.72-Ai-.47 = A’i.a5. 

z 6 

A'.r. A -Subtract ;^207. i3r. 8Jrf. from /304. 2r. lOibf. 

£. s. d- 2y. is less than 3q. \ so add 47. to 2y. and id, to 8v/.! 

304 2 loj- m \d. 

, 207 13 8f lorf'.-grf.^lrf. : , . - 

I 96 0" i^ 2.L is less than 131,, so add aor. to 2,r. and £i to 

£207 ; 22L-I3r=9L i ;C304-;^208 = ^96. 
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3. Subtract ; — 

(i) /i’,r.979. iSfl. 9/. from Rs.^joy. IS«. 7p. 

(3 ) A’j. 2I02. 13a. ii/}. from 7 ?j. 4365. loa. 9/. 

(3) Aj-. 6779. I4fr. 8/. from ^^,7865. Taa. tp. 

(4) ;^554- I2r. ^ld. from ^1739- 7-r- 6^^. 

(5) /i975- '3^- gW- from ^3oo3- lo^- A^- 

(6) A’f.5S734- I2«- 4A from /t’f.886S9. 8«. 3p. 

(7) The sum of Af. 14. 3(i. 5A and Ai.9. 82.775 from A’.f.S3. iia. 675. 
(8} The sum of ;,^5. 6.5. 4Kd. £31. 15^. loiA., .£43., i8l 5f(:f.,'and 

.^25. i6s. 4id from £371- 14L 6f(f. 

4. What must be added to ;^I57- i6r. 9 jA. to make ;^3SS. 
i3r. 4nr. ? 

5. After spending Rs.237. I4(r. 3ps., how much has a man left 
out of AL532. I0«. ? 

6. A man has 50 guineas in his purse ; what would he have left 
after paying bills amounting to ;^49. 8r. i i^d. ? 

7. A tradesman, in making out a bill, copied i6l 3^. for .£16. 
3s. and ;^io. 8f. for loi. 8(/. By what amount was the bill wrong ‘t 

8. By how much is Aj.803. iin. 3A greater than A’i'.3i3. Sa. 4p. ? 

9. borrowed from B Ar.387. sa, 8p. and then Rs-sg, ga. 
lA i repaid him Ay. 28. 7r?. and again borrowed Aj. 62S. 13a, iiAj 
find what will be the amount of his debt still due if he makes payment 
of Ay.967. 3a. 7p. 

10. Find the value of A’y.20. 150. iiA+fr’j.aS no. 3/.- 
Aj.17. I2rt, sA+-^l59. 13^. 6A-V?y. 13. lOrt. 4A + Ay.i8. 3«. 7/. 
- A’y.38. I3a. gp.~Rs.\o. I4n. 37). 

11. A man has Ay.5000 in the bank 1 he draws Ay.2500 on 
Monday, 7?y. 1 175. 43. on Wednesday, and Ar.gsg. 6(?. on Saturday. 
What has he left in the bank ? 

13. A boy took the sum of igy. iiid. three times out of a bag 
containing £3, What was left ? 

13. A house and furniture arc worth Ar. 1001. iia, lop. The 
house costs Ay 750 142. itp What is the value of the furniture ? 

U vd, A and C together owe 107 iiy. S.A ; the sum of the 
debts of A and B is ^70. sy. sd., and of A and C £So. i6y. id 
How much does eacVi owe ? 

15 Fi, who has Ay.5, 4a., gives A Rs.3. 711. bp. and C R.i.z. 
ga. ; but he receives from i> Rs. 10, loa. 8p., and from A Ay 3. 
I la, 6p less than he received from A ; how much has he after these 
payments ? . 

4 A tradesman’s cash in band on Monday morning was .^5. 
I3y. 6A His cash receipts on Monday amounted to ;^2. rj-r. 61/7. 
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and on the foUowinif days of the week were, respectively £a i8r 
bid., lor. lojrf., ^4. lar. ii^., and £16. V sji 
His cash outlay during; the week amounted to £zi^. lys. 51^, What 
cash had he remaining at the end of the week ? 


IV. COMPOUND MULTIPLICATION. 

138 . Compound Multiplication is the method by which we 
find the sum of a compound quantity repeated as many times as 
there are units in a given number. The sum found is called the 
product. 

139 . When the Multiplier is not greater than 20. 

Rule. Place the Multiplier under the lowest denomination of the 
multiplicand and draw a line below, neginding with the lowest deno- 
mination multiply by the given multiplier, and find the number of 
the next higher denomination contained in the product j put down the 
remainder (if any), and carry the quotient to the next product, and 
repeat the process till all the denominations are multiplied. 

JSx. /. Multiply ./f.r.yz. n<*. 9/. by 7. 

Rs. a. p. 

72 u 9 9 /-X 7 = 63A = 5 «- 3 /. ; wry 5 a. 

7 ua.x y -^yya., with sa. = 82u.= 

Rs. 509 2 3 2 «. ; cartel Rs.S- 

X 7 ra /C.r. 504 , with /i!n5=/i’f.609. 


Ex. 2. Multiply ;£9. ign 7\d. by 17. 


n d 
9 19 li 
17 

13 na 


3y.x 17 = 5117. “laat 37 ; cany \2d. 

yd. X 1 7 = I igal ; u gal •+■ i2rf.==> I Sial = ion 
llcfC. i carry i os. 

V)s. X 17 = 323s. ; 323.9. - 1 - io.v. = 333 i'. =^i6. 
13 . 9 . ; carry £16. 

Z9Xt7=.£i53 i v^i53+;£"5=.£169- 


140 . When the Multiplier is a number greater than 20, and can 
be resolved into two or more factors none of which is greater than 
20, multiply by each of the factors in succe.ssion, and the last result 
will be the product required. (Art. 81.) 

Ex. : Multiply AV.99. 13a. g/A by 38 and^^g. u)s. y'id. by 42- 


28 = 4x7. 

Rs. a, 
99 13 

9 

42 = 6x7- 
£ s. 
9 19 

d. 

1 

AV.399 7 

7 

£5f'i7 

10 ^ 

7 

Rs.zyyb 1 

_o 

Z419 ” 5 

-JLi 
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141. When the multiplier exceeds or falls short of a product 
by a small number, multiply by such product and then by this 
number and add or subtract for the required product. 

Ex. Multiply f?J.240, ya. loy5. by 29, and £17. S.f. $id by 139. 

29=28 + i-4X7+i- 139=144-5 = 12x12-5. 

AV. a. £. .s. d. 

340 7 lo 17 


Rs 96 ! 

IS 4 . 

7 

£^OC) 

13 

A’s.6733 

11 4 product by 28 

£zS08 

15 0 product by 144 

340 

7 IQ J, 

87 

3 3| 5, 

j?.?.6974 

3 3 29 

£2^.1 

13 9ir 139 


142. When the Multiplier is a very large number. 

Rule. Multiply by ioas many times in succession as there 
are figures in the multiplier less i ; then multiply the given quantity 
by the units’ figure of the multiplier, the first product by the tens' 


figure, the second product by the hundreds’ figure and so on. The 
sum of these partial products will give the required product. 

Ex. Multiplv £1^. izs. g.fr/. by 7249. 

£. I d. £. r. d. 

16 12 94x9= 149 14 ii| product by 9 

^166 7 8^x4= 665 10 10 40 

jfi663 17 ix2= 3327 14 2 .. 200 

i;i6638 ]or~7px7w 11646 9 15 10 7000 

; £i2b6i2 ' is 9j-' 7249 


143. When the multiplier is a large number, a,s in the above 
example, and we are told to proceed by Compound Multiplication, 
the following is the simplest method. 


r. d. 
16 12 9i 

7249 

/i2o6i 2 15 . 9l 


4 ) Tmq- 
J i^i2 ... 

65241' 

12 1 670^ 
y Ji^7 - 
86988 

) 93 57. 5 
^ '4628 ... 

1 1 5984 

;S1206T2 


= iq. X 7249. 
= 9'f.X7249. 
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144. In compound multiplication we may reduce the multi- 
plicand to the lowest denomination contained in it, then multiply 
this result by the multiplier, and then reduce the product back 
again. This method is generally tedious. 

Ex. Multiply ;{5045. 6 l 24//. by 4342. 

;{;5045- 21^=4843497?. 

and 4843497?, X 4342 = 2 1030463974?. 

and 21030463974?. — ^ (^21906733 6,;. iM . Ans, 


Examples XXIX. 

1. Multiply : — 

) y?j'.i8. 83. 475. by 2 ; A’.f.42. 103. 67>. by 3 ; 113. 6/. by 8 . 

) Rs.^i. 1 13 . ^p. by 4 ; 7?l67. 133. by 7 ; A’.f.58. 23. 77!. by 6, 
) AV.6s. 123 , 871. by 5 ; ^^.84. iia. ip. by 
■ - " 3^. by " " 


ii'U- by 10. 


j A’l 4S. 143. 1074. by 9 ; Ajf.66, 33 4A by 18. 

) i!i9 ' iSj. 7.tr^. by 8 ; 9L 7.far. by I3 j £87. 8 
) £37- m 9k^’ by 9 ; £374 - I2l lo^d. by 7. 

) 4549- 13L 7^A. by II : £49. 13J. by 19, 

) *497- 7i'^' separately by 2, 3, 4, 5, 6, 7, 8, 9, to, n and 12, 

iV As.666. loot. 975 2, 3, 4, 5 6. 7, 8, 9, 10, 11 and 12.: 

1) £6. 12s, Sd. ... 13, 14, 16, 18, and 20. 

) A.f.104. 123. 57> 13, 14, 15, 17, 19 and 20. 

) ;£86. loj. 7i3'. 15, 16, 17, 18 and 19. 

2. Multiply (by factors) ; — 

) A,t,i94. 8». 7p. by 24 ; Rs.^20. 143. 107). by 21. 

) A,r.586. 133 lop. by 64 ; A’.r.i42. oa. 97). by 132, 

) /fj.1005. 123. 3A by 72 i AL133. d3. 6^ by 75. 

) A’j.305. 43. 37J. by 108 ; Rs.140. 2a. 6p. by '144. : 

) A.r.249. 153. ^p. by 198 ; A’.f 8967. 83 6p. by 351. 

) ;£9S. i8j. 7,d. by 96 ; £68. 7s. 4^3. by 35 ; ^13. 7$. 4ifrf. by 275, 

■) ;£9-> o-i'' 7¥- by 77 i £^- 8j. 9?^^- by 121 ; ^13, 15.9. 6\cl. by 132. 

I) Rs.277. 53. 2p. by 216 j Aj.1230. 103. lyS. by 224. 

3. Multiply (by factors and parts) . ■ 

) Rs.77. 23. 475. by 33 ; A’.f.i3. 153. 4p. by 63 ; £9. 191. 7'id. by 31. 
) Aj'.3. 153. lop. separately by 67, 71 and 79. 

i) AV.398. 153. 275. ... ... 69, 59,and 41. . 

0 A130. i8j, 9iVtf. ,. ... 89, 93 and 1 13. 

) ^808. 12S. 7\d. 79. 83and 131. 

)) A’j.ig. II3. 6p. ... ... 379 and 845. 

’) Rs.8. 143. 2p. ... ... 1234 and 5678. 

1) AV.37. 153. 6p. ... ... 9803 and 5840. 

1) £5045- 2{d. ... ... 923, 956 and 3765. 

4. Multiply : — , . 

) ;if’324. I2L 6Jrf. by 394 ; ;£2. i6j. by 703. 
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(2) A’.r.i9, 4-1, 6/>. by 3210 ; .^^,23. 6a. ip. by 36S4. 

(3) /Q' iS^- by 4508 ; ^£3. iSl ii-^«^ by 57089. 

(4) A’r,42. 4-». 4p. separately by 3005 and 7082. 

(5) £5^7- 13-t- 8736 .and 98736. 

5. Find the values of ; — 

(i) 19 things at 3a ip. each. (2) 156 things a 

(3) 96 ... 9a. ^p. ... U) 315 

(5) 42S ...i6j. \o\(i. (6) 728 

(7) 943 23- (8) 625 

(9) 729 7?.f.7. 53- 3A ... (lo) 829 

... lor. . 


7.r. f\d. 
li. iis. 6d 
AV.S.iia. sp 


(ll) 1502 ... ... igr. 5|rf. ... (12) 2014 ... 

6. Make out the following bills 

(1) 17 yards of calico at 6a. 6p. per yard ; 143 y.ards of long- 

cloth at 12a. iq^. per yard ; 14 yards of merino at Rs.i. 3a. 6p. 
per yard ; 204 yards of flannel at 14a. qp. per y.ard ; 456 yards 
of linen at 7?r.l. \ia. per yard ; and 755 yards of silk at Rs.3. 
Sa. 4p. per yard. 

(2) 40 seers of Assam Tea at Rs.3. 3^1. 4p. per seer ; 65 lbs. of 

China Tea at Rs.i. 5«. 4^5. per lb ; 35 seers of coffee at Re.\. 
12a. i,p. perseer ; 145 seers of sugar at 7/j. 475. per seer ; and 
122 seers of best sugar at loa. 4p. per seer. 

(3) 23 yards of silk at 5r. 4^nC per yard i 5 yards of velvet at 13L 

6d. per yard; 8 yards of velveteen at 3r. 11 W. per yard ; 
13 yards of linen at 34. 2d. yer yard ; ig yards of flannel at is. 
qd. per yard ; and 26 yards of calico at iifrf. per yard. 

7. A man distributed a certain sum of money to 79 poor {Jersons 
and gave £17, las. q^d. to each j find the sum of money distributed. 

8. A bankrupt’s estate can pay 14a. laip. in cbe rupee, what 
(vill a creditor receive who has lent 3125 rupees, and how much will 
he lose? 

9. How much money must be added to ;£iooo that each of 
33 people may receive ;53S. 34. 4/7. ? 

10. A gowala exchanges 59 calves each worth /i?4, 15. loa.for 
37 cows each worth A4.26. 4«. ; ought he to receive, or to pay any 
money? how much? 

11. If I spend .^2. 74. I a day, how much is that in a year 
of 365 days? 

12. There arc 53 chests of drawers ; in each chest there are 
4 drawers : in each drawer there are 10 compartments ; and in each 
compartment there are deposited ^£32. 54. firf. How much money 
is deposited in the chests ? . ^ 

V. COMPOUND DIVISION. 

145 . Componiid Division is the , method by which (i) we- 
break up a compound quantity into as many ef/iMl par 7 s as there are 
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units in a given number, and thus find the value of one of these parts, 
(z) we find how many times one compound quantity is contained 
in another of the same kind. The first method is called Partition 
and the second dnotition. 

146 . In the first case the divisor is an abstract number, and 
the quotient telling the value of each is a compound quantity 
of the same kind as the dividend. In the second case the divisor 
is a compound quantity of the same kind as the dividend, and the 
quotient telling how many limes is an abstract number. 

147 . When the divisor is an abstract number. 

Rulk. Place the dividend and divisor as in Simple Division. 
Find how often the divisor is contained in the highest denomination 
of the dividend, put down the quotient, and reduce the remainder 
(if any), to the next inferior denomination. Add to it the number 
of that denomination in the dividend, and repeat the division. 
Continue the process step by step through all the denominations. 

(1) When the divisor does not exceed 20, the division can be 

performed thus : — 

Ex. Divide 7 Jj. 436. 50. 4^. byii. 

Rs. a. p. i?j.436.Mi is i?.r .39 with Ti’j.y over. 

11)436 S 4 /?.r. 7 ==>T I2rt , with 5 «. =■ ir 7 «. ; 

Rs. 30 10 8 ii7a.-i-n is 10 <i. and 7«. over. 

7« =84;^., with 4/. = 88/., which -MI is 8 / 5 . 

(2) When the divisor is a number larger than 20. 

- Proceed as in the following Exaniples. 

Ex. Divide lOf. ^\d. by 41, and /?.v.344f- 3«- 9/- by tag. 


129 J344 


ioj 5j. 

55V 


307/ 70 
287 V , 


93 ^ 10 /. 


82\ the required quotient is Rs.^b. 10 

and 3/5. o: 

. the required quotient is ^^i. g-r. 7 |tf. 
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14 - 8 . When the divisor is the product of two or more factors, 
divide by each of them successively, and five the remainder as in 
Simple Division. 

Ex. Divide ;^I478. I3r. S'i/i by 77. 

£■ s. d. 

{ 7)1478 13 8J The final remainder is 6 X 7 4- 2 

" '4 


oj . . . 447. the quotient is ;^t9. 4^. old. 
and ii^f. over. 

149 . When there is a remamder after division, we can always 
find a quotient which is correct to the nearest pie or farthing 
by the following Rule. 

Rule. Neglect the remainder, if it is Ess than the divisor divid- 
ed by 2 ; but othenvhe add \p. or \q. to the quotient. 

Ex. Find to the the result of dividing Rs.qz-j. ija. 

lop. by 67, and to the nearest farthing fm. iqr. 4'^d. by 29. 


67^727 


p. (2) 

lo^ioAT. 


29)333 19 


62. V 

2S7 


Here 2 x 12 --=24, which 
is less than 67. 

Quotient is 
Rs.io. T3g. \ofi. 




4 vvhich is greater 
103/ 3!7- than 29. 

‘87V -% Quotient is 

to,r. 4d. 


150 . When the divisor is 10, 100, ioQo,&‘c. 

Rule. Cut off from the right of each succeeding dividend as 
many figures as there are ciphers in the divisor ; the figures to the 
left vvill at each step give the quotient and the figures to the right the 
remainder. . 
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[00 111,7? 
J i6 


(3) Ji. 

9) 9797 


;4.8,o, 
. Quotient = 


rf.8,6o The final remainder 
’4 is 42x9+6 or 384d. 


■ ■ QPotient=: ^io. i7i'. Sjv/. and 8.f. over. 

Examples XXX. 

1. Divide.— 

(1) Rs.w. I3rt. Zp. by 2 ! A\t.393. 14a. 4/. by 7 i Aji.328. I5«. Ap- by S- 

(2) Tfj.jifii. 9a. 4;^. by 3 ; 7 ?j. 440. git. bp. by 9 ; /i’j. 436. gtr. 4^ by ii. 

(3) /i’j.5392. la. i,p. by 8 : Ri.^^b. &a. by 12 ; /iLi.i72i, 7a. iqp. by 14. 

(4) £26. ijj. 3|rf. by 2 ; ;^87. 16^. by 9 ; ;^6i4. 2s. b^ti. by 7. 
'^5) £79- 33-'- 9'A by 12 ; ;Ci47. iii. 6J/7. by 15 •, .£95. 2S. 3?/^ by n. 

(6) ;^34i- S.Jrt’. by 63 j £1990. lor. 9^. by 42 ; ;^75. ir. loid. by 45. 

(7) 7fj.8370. iSa separately by 17, 51 and 126. 

(8) Rs.12342. 12a. 2p 19, 59 and 325. 

<9) A?r.32S3. isa. 23, 87 and 712. 

(10) jSi 303- i8f. by 144 ; ^^890. 12s. 6d. by 123. 

(m) ;£ 75- 6^' 4K- by 103; ^4758. 14^- 8rf. by 132. 

(12) £7549- 17-r- 6d. by 859 ; £77573- iSr. 9^- by 4578. 

3 . Divide by the method ; — 

(i) ;£239. i4r. 4^17. separately by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12. 

(3) 7?r.io88. 123. separately by 2, 3, 4, 5, 6, 7, 8, 9, lo, ii and 12. 

(3) /v’r.1877. 7a. 4p. by 14; Rs.27S7. 9«- by 18 ; Ar.7023. 2rt. by ao. 

(4) ;<S623. S.f. 4,1^/. by 13 ; £318. lor. 7r^- by 14 ; ^139. I3r. 8d by 16. 

3 . Divide by using factors : — 

(1) RS.S17. iia. 4p. by 35 ; A.5.34. M«. by 45 .; Ar.3868. 3a. 675. by 99. 

(2) 7?.f.3639. la. bp, by 81 ; Aj.3191. 6«. by 132 : Rs.37bi. 8a. by 144. 

(3) .£579- 181. by 45 i ;^I328. 13^- by 56 ; ;^453. iir. fijaf. by 77. 

(4) £374- lor. 3d. by 108 ; £,57b. y. by 144 i £3^^- ifc 5id. by 99. 

4. Divide : — 

(i) /Oi.2635. in. 8 j!!i. by 10. (2) ;£i76. i6s. 8rf. by 10. 

(3) 7?r.339S< I3«- 4p- by 100. (4) £73^ ltd. by 100. 
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(5) £^7^- 2L n/£ by icx3. (6 ) j?j.ii5i. ga. 2p. by looo 

(7) .£9658. 17^- l \ d . by 1000. (8) AV.4S79- 2a. 8 /a by 400. 

(9) A'j'. 6925 by 8cm; A^.362S by 6000 ; Aj.it375 by 2400. 

(to) £'^ l 7 fi - St- by 3600 ; ;£si3. 8^.91:/. by 3100 ; >^25 59. yj. bd . by 1S900. 
5. Divide : — 


(1) /i’.r.7329S. 3a. Sj 

(2) /?j. 84566. 2a. 8j 

(3) i?.r. 56789, 15a 8/. by 9357. 
(5) ;£6 oii656. 5l 8T(7. by 2331, 
(7) £530^66. 17s. 6d. by 2772. 

6. Find, to the nearest pie 0 

(1) lis.33. qa. 4A by 9. 

(2) 7 ?.r.sii. 8 a. Sp- by 97. 

(3) i?j.29. ic3a. 3A by 31. 

(4) ;(;i50. 4J. 9c 7. by 12. 

(5) .^74 - 6t. loid. by 23. 


6. separately by S42, gi3 and 8317, 
i. ... ..i 392, 573 and 7856. 

(4) A.f.98767. 5®. 2p. by 10048. 

(6) £^£7323. io.r. lid. by 2803. 
(8) /£442 o 895. ot. 3'id. by 3001. ■ 
r farthing, the result of dividing : — 

(6) 77^.2684. 2a. qp. by 241. 

(7) Rs.323. 6a. 8/. by 100. 

(8) ;£i867. 16.V. 8|c7. by 407. 

(9) .£i 5I°4- I9T. 2 A by 100. 

(10) ;|A2i6o. i8a iiA by 1000. 

7. If Rs. 27$7. qa. be equally divided among 18 people ; how 
much will each receive ? 

8. A man spends A.f.5611. 14a. in a year of 365 days ; how 
much does he spend in a week of 7 days ? 

9. After buying 1 5 books 1 haveA£2. 15s. 7\d. left out ol £7. 
What was the price of each book ? 

10 The cost of 720 goats is Rs.712. 8a, j what is the cost of 
each goat ? 

11. 205 sovereigns, all equally light, are worth £201. tSs. Tiid. ; 
find the worth of each. 

13. A cattle-dealer bought ii cows at Rs,8. 4a. each ; after 
spending Rs.26. 4a. in feeding them, he sells 3 of them for 77j.ii. 4a. 
each i at what price must he sell each of the others to gain /dt.as 
by the bargain ? 


161 . When the divisor is a compound quantity of the same 
kind as the dividend. 

Rule. Reduce the dividend and the divisor to the same 
denomination, and then proceed as in Simple Division. 

, Ex. J. DWide R.s.it3, 14a. 6p. hy Rs, 12. toa. 6p. 

Rs.113.14a> (>p,^'2i87op. ■, Rs.i 2. loa. bp.=‘243op. 
the quotient requived=2i87o~r 2430—0^ ylns. 

Ex, 3. How many cricket balls each worth 5 j. 7kd. can I buy 


MEASURES 


WEIGHT. 


// ® 

ij'~y f '' , * 

Examples XXXI. n4/ 

1 . Divide 

(1) Rs.it<^. ga. 4/. by Jte.i. 12a. Sp. ; i?i.854. 2a. 13?#; , 4^ 

(2) /fj.438. 7 j 7. by Rs.6. 5«. 8/. ; j?J;40I2. 2a. by 6|;. 

(3) .^28 2j. efl: by i2s. 6/1 ; yj. srf. by 6 j. 3. j-rf. ‘ 

(4) JS286. 3.r. 2/1 by £t. it.t. iH ; ^144. 13J. iii^. by 9^. n'Jrf, 

(5) y?.f. 32 S 3 i. i/t. 6p. by A’.f.66. 2a. lop. ; £4808. 14^. by £t< 8j. s^'A 

(6) 7?,r.200i57. 8rt. 107J. by Rs.^lb- 13a. ’ip- i;^i3i. d'f- by loJ’ 7i<^- 

2 . How often is 

(i) RS.76Q. 6a. Zp. contained in A?j. 6843. 12a:. ? 

(3) ye.f.3. 12a. 10/ Ks.zijl. ila. 6p. 1 

(3) 2. I5ts. 4/. ... ... Rs.z^66. loa. Bp. ? 

( 4 ) £ZS- i6j. 75 ^. .^9961. 7s. ? 

( 5 ) £2579- os. o'iel. £ 399745 ' 9 'f- ? 

3 . ' Find the quotient and the remainder in the division of 

(1) Rs.g6o7. isa. lop. by Rs.26. ja. 2p. 

(2) R.t.i22i. iia. gp. by Tf^.ss. loa. 8y>. 

(3) £568. I3J, Bd by £1. 8.r. bd 
{4) £339 i4^.7ldh7 £4.iis.9id 

4 . How many dollars worth 41'. i jrf. each must be given in 
exchange for £235. loj. gd ? 

5 . To how many persons may 7 ?j.6o7. i 2«. be distributed giving 
Rs.46. 12a. to each ? 

6. How many hats each costing £1. 2s. sJ-rf. can be bought 
for £134. 17J, 3id f 

7 . How many cows at 7 ?j. 108. 12a. each can' 1 buy with the 
proceeds of selling 87 horses at 7 ?.misi. 411. each ? 

8. How many days must a labourer work at 2J. lid a day 
to earn £51 ? 

9 . I buy a number of books at 2s. gJ^d each and sell them 
at 3i'. 3d each If I thereby make a profit of £2. 4J., how many 
books must I bay ? 

10 . I buy 60 gallons of wine at £1. 3s. 6d. a gallon and ^1. lor. 
is gained by selling it at £1, 2s. 6d. a gallon. Howmuch water 
is added ? 

11. MBASUEES OF WEIGHT. 

152. Indian Bazar Weight, 

4 Sikis make I Tola 

5 Sikis „ 1 Kancha 



matriculation arithmetic. 


4 ICanchas or S Tolas make l Chliatak {ck.) 

4 Chhataks „ i Poa 

4 Poas or i6 Chhataks „ l Seer {sr.) 

5 Seers „ i Pasari 

8 I'asaris or 40 Seers „ i Mauacl. (///<■/. ) 
The weight of a rupee is called a tola. A .seer=8o tolas. 
49 Bazar maunds=54 Factory mauhds. 


BOM HAY Local Weight. 
4 Dhans make i Ratika 
8 Ratikas 


4 Mashas 
72 Tanks 
40 Seers 
20 Maunds 


I Masha 
I Tank 
I Seer 
I Maund 
I Kandi, 


Madras Local Weight. 


180 Gra 
3 Tolas 
8 Ralams 


lake I Tola 
„ I Seer 


49 Bazar maunds=r44 Bombay maunds. 175 Bazar maunds =» 
576 Madras maunds. 25 Bombay mauuds= 28 Madras maunds. 

163. English Standard Weight. (Avoirdupois). 

16 Drams (dr.) make i Ounce (oz.) 

' ^ I Pound (Bi.) 


Quarter (qr.) 
r Hundred-weight (cwt.) 
I Ton. 

Centals tooths. 


16 Ounces 
28 Pounds 

4 Quarters or 112 lbs 
20 Hundred-weights 

I Stone=i4tbs. ; 

A stone of butcher’s meat=»81bs. 

A sack of Coal i=3 cwt. 

A barrel of Gunpowder =ioolhs. 

A pack of wool =24olbs. 

A Firkin of Butter = sdtbs. 

A Great Pound of Silk =24 oz. 

A pound (Avoirdupois) =7000 grains (Troy); 7 Bazar maunds 
!=576ths. (Avoir.); 1 Bombay maund=28lhs. (Avoir.) ; r Madras 
maund --=25ths. (.Avoir.) ; 3 Factory maunds^a cwt. ; 35 seers = 72 fts. 
(Avoir.). ' 

The Jeweller’s Tables. 


A sack of flour 
A barrel of „ 

A peck of „ 

A quartern loaf 
A pocket of Plops 
Two P'odders of Lead 


==28olhs. 
= igdflis. 
= I4ths. 
=4n'3. 

« i6Slhs. 


Inuian Jeweller’s Weight. 
4 Dhans make l Rati (ra.) 

6 Ratis ., I Anna (o. ) 

8 Ratis ,, I Masha («Z( 2 .) 

12 Mashas ■■ 


English Titov Weight. 

24 Grains (gr. ) make r ' Penny- weight 
(dwt.) 

20 Penny- weights „ I Ounce (oz. Tr.) 

1 Tola= 180 grs. Troy ; i Bazar maund= loolhs. Troy; i pound 
»32 tolas ; a grs. (for weighing diamonds.) 

[Gold, silver, jewels and precious stones are weighed by the 
Troy' weight]. , 


I Tola or Bhari 


MEASURES OJr WEIGHT. 


Measures of Weight for Medicines. 


;ng.al PHysiciAN.s’ Weight. 
4 Dhans make i Rati 
10 Ratis „ I Masha 
8 Mashas „ i Tola 


[The Apothecaries’ weight i; 
drugs by retail]. 


English Apothecaries’ Weight. 
20 Grains make i .Scruple 0) 

3 Scruples „ i Dram (5) 

8 Drams „ i Ounce (fj 

12 Ounces „ i Pound (Ib.) 

now out of use, except in selling 


I 44 tbs, (Avoir). = lysfts. (Troy or Apoth.) ; i lb. (Troy or Apoth ) 
-57bograms ; I ft. (Avo.r.) = 7ooo grs Troy ; i ft (Avoir.) + the 
weight of a doub!e-pice ( 2 oogrs.) = half-a-seer. 

Note. The term ‘carat’ applied to gold has a relative meaning 

"a some other 

metal, being- supposed to be divided into 24 equal parts, called cara/s ; 
if he gold be pure, it is said to be 24 carats fine ; if 22 parts be pure 

gold and 2 parts alloy, It IS said to be 22 carats fine. ^ ^ 

Standard gold is 22 carats fine ; Jewellers gold is 18 carats fine. 


Ex. I. 

.0 maunds. 


Ixeduce i4cwt. 3qrs. 24fts. to ounces, and 32250 kanchas 


(ij 


t. qr 


, lbs. 


4 )3^350 kan. 

16) 8062 ch ...2 kan. 

4,0) 50.3 sr.......,.,..i4 ch. 


14 

1676 fts. 

_lj6 

26816 07.. A ns. 

Ex. 3. Reduce 42509$ grs- of gold to fts.&c., aud nka, i3mds. 
VIS 5 palams 2 tolas to tolas (Mad.). 

. (2) ka. rnd. vis pa. tolas. : 


•• the result =° 13 mds. 33 sr. 14 ch. a kan. 


J 41425095 grs- 

6) iq6'27 3...3 
2,0) 17712 divts. 


.} 


7 grs. 


II 13 
233 rads. 
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Examples XXXII. 

{Indian Bazar and Avoirdupois Weights). 


1 . Reduce (i) to kanchas and (ii) to tolas : — 

(1) 20 mds, 13 sr. ^ ch. ; 12 mds. 15 sr. loch. ; 75 mds. 32 sr. 15 ch- 

(2) 46 mds. 25 sr. 12 ch.; 25 rads. ; 45 mds. 12 sr. S ch. 

2 . Reduce to kanchas 

(1) 30 mds. 27 sr. 12 ch. 2 kan. ; 45 rads. 30 sr. 8 ch. i kan. 

(2) 210 mds. 15 sr. 2 ch. 3 kan. ; 220 mds. 17 sr. 3 kan. 

3 . Reduce to (Shc. 

4123000 kan. ; 30205676 kan. ; 1502527610128; 4S76235 poas ; 

4320578 cb. : 4362508 tolas i 782504 poas. 

4 . Reduce to tolas : — 

2tnds. 5vis 4sr. ; 5kan. I 5 mds. 4vis ; 8kan. I4mds. 7vis 5 palams. 
6. Reduce to dhans 

2 rods. 14 sr. 57 ta. i 8 kan. 16 mds. 25 sr. 55 ta. 3 m.; 10 kan. 
10 mds. ; 39 sr. 16 ta. 3 m. 2 rat. 

6. Reduce 156728306 tolas to kandis \ 460879025 dhans to 
kandis j 7862 50 tanks to kandis ; 4586 seers to kandis. 

7 . Reduce:— 


(i) II cwt. 2 qrs. 17 fts. 15 oz. to ounces ; 3 cwt. 13 flls. to ounces. 
(3) 6 tons 5 St. to ounces ; 4 tons 15 cwt. 3 qrs. 13 fes. to pounds. 

8. Reduce to dsams 

(l) 2 tons 10 cwt. I qr. 2 lbs. 3 oz. 3 drs. ; 3 tons 14 cwt. 3 qrs. 

25 lbs. II oz. 9 drs. ; 3 tons 3 qrs. 3 oz. ; 27 lbs. 

(3) 8 st. ti lbs. 9 drs. ; 16 ft)s. 12 oz. 13 drs. ; 18 cwt. 73 lbs. 9 drs. 

9 . Reduce to tons, cwt, &^c. 

(1) 87654 fts. ; 378539 OZ' i 1693539 drs. ; 65437 drs. 

(2) 3345820 drs. ; 10080010Z. ; 237023 oz.; 5965300731. 

(3) 31633 lbs. ! 17739853 oz. ; 5390054 drs. ; 713969416 drs. 

10 . Add together 


(l) mds. 
25 


5 


(2) mds. .sr. ch. kan. 

65 10 10 2 

72 IS 8 2 

125 30 13 2 

207.32 15 I 
:. oz. (5) cwt. qrs. Itw. oz. 


(6) tons cwt. qrs. lbs. 
32 12 2 25 

iS IS o 20 


27 
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11 . Perform the operation of subtraction in the following 

(l) mils. sr. ch. (2) mds. sr. ch. kan. (3) mds. sr. ch. kan. 
330 to 12 672 12 10 o 427 10 10 I 

3 96 2 7 [S 127 24 14 3 212 25 1 4 3 

(4) cwt. qr.s. lt)S. (5) tons cwt. qr.s. lbs. (6) cwt. qrs. tt).s. 07.. 

47 o 12 75 7 I 16 H2 2 23 S 

33 .3 22 4 t 14 3 19 59 o 37 10 

12 . Multiply ; — . 

(1) 1 10 mds. 20 sr. 13 ch. separately by 24, 36 and 72- 

(2) 225 mds. 22 sr. 13 ch. 2 kan 144, 126 and 360. 

(3) 30 tons 3 qrs. 13 lbs. 132 and 143. 

(4) 25 tons t8 cwt. 2 qrs. 15 lbs 144 and 1728. 

(5) 8 tons 87 tbs. 13 drs. ... ... 18, 29, 47 and 133. 

13 . Divide 

(1) 252 mds. 10 sr. 12 ch. separately by 63 and 84. 

(2) 1230 mds. 33 sr. 15 ch. ii2and 336. 

(3) 3125 mds. 10 sr. 10 ch. 2 kan 167 and 4008, 

(4> 48 tons 17 cwt. 3 qrs. 27 ft>s. t 02. ... 9, and 500. 

(5) 30 tons IS cwt. 2 qrs. 15 lbs 144 and 864. 

(6) 1061 cwt. 2 qrs. by 37 cwt. 3 qrs. 18 lbs. ; 89 cwt. 22 lbs. by 3 cwt. 
I qr. 6 lbs. ; 404 mds. 35 sr. 2 ch. 2 kan. by 23 mds, 32 sr. 10 ch. 2kan. 

14 . If 41 cwt. cost fsi. 10^. ^\d., what is the price of a cwt. ? 

15 . A chest of tea weighing i cwt. t qr. 1 5 lbs. cost ^22. 8 j. io{ei, 

what is the cost of I lb. ? 

16 . At a school feast the children on the average ate 9 oz, of 
cake a piece, and 84 lbs. 6 oz. of cake were eaten ; how many children 
were there in the school ? 

{Indian Jexvclleds and Troy Weights.^ 

1 . Reduce to 

25 tolas 10 m. 4 r. 3 dh. ; 150 tolas 14 a. S r. ; 162 tolas 13a. 3r. 2 dh. 
% Reduce to tolas 

56430 dhans ; 53426 ratis ; 37484 dhans ; 32458 ratis. 

3 . Reduce to . 

(l) 12 lbs. 10 oz. 15 dwts. 14 grs : 15 lbs. ll oz. 17 grs. gibs. i8dwts. 

(3) 16 lb.s. Troy ; 9 oz. 17 dwts. 22 grs. ; 165 oz. 280 grs. 

4 . Reduce to eff. (Troy) 

13600 grs. ; 146320 grs. ; 400903 dwts. ; 6739 oz. ; 873521 grs. 
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tolas 

m. r. 

dh. 

(2) tolas a. r. 

dh. 

(3) tbs. 0 

z. dwts. 

grs. 

45 

10 7 

3 

47 

10 3 

2 

64 

I I 16 

14 


8 6 

2 

52 

9 2 

I 

2 1 

XO 12 


58 

9 5 

1 

65 

« 5 

3 

2 

0 I 

16 

62 

II 7 

3 

77 

13 4 


12 

10 0 

18 

39 

8 4 


82 

14 5 

3 

24 

II 12 

0 

112 

6 3 


75 

12 4 


14 

1 0 


6. Perform the operation of subtraction ir 

1 the following ; — 


tolas r 

11. r. dh. ( 

(2) tolas 

a. r. 

dh. 

(3) fts. 0 

z. dwts. 

grs. 

530 i 

3 4 : 


579 

II 3 

. 2 

81 I 

0 9 

18 

327 12 6 : 

3 

380 

14 5 

3 

14 I 


19 

ibs. oz. 

dwts. 

grs. 

(5) lbs. oz. dwts. grs. 

(6) tolas a. r. 

dh. 

325 8 

14 

IS 

13 

0 7 

18 

467 

10 3 

0 

167 11 

18 

19 

II ] 

'I *1 

. 23 

279 

13 5 

_? 


7. Multiply 

(1) 1 15 tolas 7 m, 5 r. i dh. separately by 72 and 80. 

(2) 210 tolas 10 a. 2 r. 2 dh. 132 and 143. 

{3) 22 lbs, 7 oz. 12 dwts. 20 grs. ... ... 64 and 96. 

(4) 83 lbs. 17 dwts. 5 grs. ... ... a6, 131 and 257. 

8. Divide:— 


(1) 1125 tolas 8 m. 6 r. 3 dh. separately by 132 and 144. 

(2) 1020 tolas 12 a. 4r. 2 dh 172 and 516. 

(3) 606 D)s. 4 02. IS dwts. 20 gts. ... ... i3iandsoo. 

(4) no lbs. 10 oz. 14 dwts. 16 grs.... ... 136 and 272. 

(5) 2025 ibs. 2 02. 18 dwt.s. 8 grs. by S tbs. 6 oz. 280 grs. 

9. If 28 fbs. 9 oz. of gold be worth ;£t343. 6j, lold, what is 

the worth of i ounce ? . 

10. A certain number of forks, each weighing 3 02. 5 dwts. and 
double that number of spoons, each weighing 3 oz. 10 dwts. are 
made out of ro bars of silver, each weighing 3 ibs. 5 oz. ; find the 
number of spoons. 

[Naiive Physiciatts and Apothecaricd IVeights.) 

1. Reducetovf/wzj:— 

2 5 tolas 6 m. 8 r. 3 dh. i 32 tolas S m. 9 r. 2 dh, ; 8 tolas 7 in. 5 r. 2 dh. 

2. Reduce to fn/dj : — 

I224 ratis: 13200 dhans ; 426507 dhans ; 2406 ratis. 

3. Reduce to 

3 lbs. S 3 tg grs. ; aibs. 4 drs. 2 scr. ; 18. lbs. 2 oz. 4 drs. 2 scr. I2 grs. 
270083 grs. I 269849 ; 92200 grs. ; 51960 ^rs. ; 17599 8 ts. 


drs. scrs. grs. (3) lbs. f 5 9 grs. 


G. I’erform the operatioti of subtraction in the following : — 

(1) tolas ni. r. clh. {2) lbs. oz. dvs. scrs. grs. (3) lV>s. f 3 9 


58 7 6 2 


separately by 132 and 143. 

... ... 16 and 64. 

••• 53, 71 and 2500. 


7. Multiply : — 

(t) 32 tolas 6 m. 8 r. 3 dh. 

(2) 45 fhs, 7 oz. 3 drs. 2 scrs.. 8 grs. 

(3) 7 fts. 6 3 14 grs. 

8. Divide 

(1) 65 tolas 7 m. 6 r. 2 dh. separately by 72 and 81. 

(2) 120 tbs. g oz. 5 drs. 2 scrs. 12 grs. ... ... 120 and 132. 

(3) 270 tbs. 5 I 6 S 2 scrs. ... ... 46, 53 and 1000. 

(4) 7 lbs. by 2 S 2 9 and 1234 lbs. 68 9 by 44 &s. 23 9. 

9. How many pills, each containing 6 9 2 grs. can be made out 
of 2 fts. li? 63 of rhubarb ? 

154 . To convert from one system of weights into another, 

([) To convert Indian weight into Troy, multiply the weight in 
tolas by 3 and divide by 8 ; the result will be the weight in 02. Troy. 
Or multiply the weight in tolas by 180 ; the re.suit vvill be the weight 
m grains "^xcoj. 

Conversely, to gonvert Troy weight into Indian weight, multiply 
the weight in osv Troy by 8 and divide by 3 ; the result will he the 

weight in tolas. Or divide the weight in grs. Troy by iSo ; the 

result will be the weight in tolas. 

(2) To convert Indian weight into Avoir., nuilliply the weight 
in chhataks by 9 and divide by 70 ; the result will be the weight in 
fts. Avoir. Or multiply the weight in seers by 72 and divide by 
3; ; the result will be. the weight in lbs. Avoir. Or multiply the 
weight in maunds by 36 and divide by 49; the result will be the 
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(3) To convert Jbs. Avoir, into Troy, multiply the weight in Ibs.- 
Avoir. by 7000 ; the result will be the weight in "rains Troy. 
Conversely to convert Troy weight into Avoir., multiply the weight 
in lbs. Troy by 144 and divide by I7S ; the result will be the weight 
in lbs. Avoir. 

(4) As the weight in grains of both Apoth. .and Troy weights is 
the same, therefore the one may be taken for the other. 

Ex, r. Convert 9 cwt. 3 qrs. 6 lbs. into y/rnlraTZ 

9 cwt. 3 qrs. 6 lbs.= io98 ibs. = io98X70^-g ch. = 8540 ch. 

=» 13 mds. 13 sr. 12 ch . Ans. 

Ex. 3. Convert 6 mds. 26 sr. 14 ch. into cwf, etc. (Avoir.) 

6 mds. 26 sr. 14 ch.=427o ch.=s427oxg-4.7o lbs, (Avoir,) 

■= S49 tt>5 . = 4 cwt. 3 qrs. 17 lbs . Ans. 

Ex. j. Reduce i cwt. 2 lbs. (Avoir.) to Troy weight. 

I cwt. 3 lbs. .= 114 lbs =114x7000 grs. Troy=798ooo grs- 
= 1 38 tbs. 6 oz. IQ dwts. Ans. 


Examples XXXIII. 

1. Reduce to tolas : — 

1440 grs. ; 7 lbs. 7 02. 17 dwts. 12 grs. ; 16 fts. 6 02. ; 2 oz. 5 dwts. 

2 . Reduce to grains iTroy) 

(i) 16 sr, 8 ch. ; 25 sr. 14 ch. 3 tolas ; i nid. 5 sr. 14 ch. ; 4 vis 
15 palams 2 tolas. 

(3) 8 tons 8 cwt. gS lbs. 3045 grs. t 425 tons 19 cwt. 100 tbs.. 
15 oz. 200 grs. ; I cwt. i qr. 25 lbs. 

3. Reduce 20 lbs. Avoir, to Troy weight \ 16 dwts. \.o Apoth. 
weight ; 5 drs. Apoth. to Troy weight ; 525 lbs. Troy to mds;., sr., dn'c. 

4. Reduce 96 tolas to oz. Troy -, 37400157 grains Troy to 
(Madr.ns) mds., vis, &=c. ; 309433159 lbs. Avoir., to mds., sr., 

5. Reduce to maunds, sr., &^c. 

14 cwt. I qr. 34 tbs. ; 10 cwt. 3 qrs. 20 lbs. ; 3 tons 12 cwt. I qr. 
8 lbs i 3 tuns 19 cwt. 8 lbs. ; 4 cwt. 3 qrs. 8 lbs. 

. 6. Reduce to fw/., dr^r.,:— . 

7 mds. ; IS mds. 38 sr. 12 ch. : 9 mds. 7 sr. 8 ch. ; 10 mds. 20 sr.j 
53 mds. 15 sr. ; 21 mds. 35 sr. 

7. Reduce 1 137 lbs. 6 oz. Troy to lis. Avoir ; 2 cwt. 3 qrs, ly lbs. 
and 5 cwt. 18 lbs, 14 oz. to .7>'ry/ 

8. Convert 6 tons to cwt. 65 lbs. into ; 8 tons 

2 cwt 9 tbs. into Bombay maunds \ 368 Bombay maunds and 140 
Madras maunds into tons, cwt., &‘c. 

9. How many 3 tbs. packets of tea canibe made from a chest 
weighing 7 cwt. 3 qrs. i6 lbs. 
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10 . Each ton of ore obtained from a gold mine yields on an 
average 2 oz. r dwt. ijgrs. offine gold. How much fine gold will 
be obtained from 293 tons ? 

11 . How many coins each weighing i oz. 8 dwt. can be made 
of 770 lbs. of metal ? 

13 . A truck is loaded with 120 sacks ; each sack weighs 7 sr, 
10 ch., and contains 84 seers of grain. What is the weight of the 
whole in maunds and seers ? 

13 . How many pounds Avoir, are equal to 175 lbs. Troy? 

14 ;. Multiply 88 ka. 12 mds. 16 sr. (Bombay) separately by 99 ‘ 
66 and 144 ; and 4 ka. 5 mds. 13 sr. by 3268. 

15 . A train consists of 29 trucks of equal weight : 9 of them 
weigh S3 tons i cwt. i qr. 3 lbs. What do the rest of them weigh ? 

16 . Convert 2 qrs. i 61 fes. into seers, 10 cwt. i qr. 13 lbs. into 
maunds, and 15 lbs. 2 oz. 5 dwts. 20 grs. into lbs. Avoir. 

17. Express 576 tbs. Avoir, as tbs. Troy, 58 lbs. 4 oz. Troy as- 
9 is. Avoir., and 16 dwts, 16 grs. in Apoth-iveight. 

18 . Reduce 9720 grs. Troy to ?n/rwand find how many tbs. are 
there in 12288 tolas ? 

19 . How many times is a weight of 6 tons 7 cvvt. 27lbs. 5 oz. 
contained in 159 tons i cwt. 10 lbs. 13 oz. ? 

89 . What is the whole weight of 217 waggon loads, each 
containing 3 tons 13 cwt. 3 qrs. 13 lbs. ? 

21. 797 tons 19 cwt. 3 qrs. I4lfis. is divided among a certain 

number of people, so that each receives 5 tons 3 cwt. 2 qrs. isfbs. 
How many of them were there ? 

23 . 84 poor men have distributed equally among them 252 nids. 
10 sr. 12 ch. of rice ; what share will each receive ? 

23 . If ska. 15 mds. 30 sr. of a certiiin article can be bought 
for a rupee, what quantity can be bought for 23S4 rupees ? 

84 ;. 31 tons 3 cwt. X qr. 17 lbs. 5 oz. 8 drs. of rice are to be 
packed in bags of equal size. How many bags will be required if 
each hold 24 lbs. 6 oz. 8 drs. y 

35 . Reduce 3457600 dhans to maunds. 

26 . Multiply 109 ka. 13 mds. 6 sr. (Madras) separately by 72, 
35 and 750 ; and 5 ka. 15 mds. 30 sr. by 4503. 

37. Divide:— : 

(1) 6 rads. 6 sr. 27 ta. (Bombay) by 73. 

(2) 311 ka. 10 mds. 36 sr. 4 palams (Madras) by 503. 

28 . Divide 64 ka. 7 mds. 12 sr. by 15 mds. 13 sr. (Madras). 

29 . Divide i6oka. lomds. sgsr. by 15 mds. 3 sr. (Bombay). 


w 


MATlilCUI.ATl 


ARITHMETIC. 


30 . If Standard gold contained 12 parts of pure gold to 1 part 
of copper, and 247 o/.. Troy were coined into 960 sovereigns ; wha 
would be the weight of pure gold in a sovereign f 

31 . How many bars of gold each weighing 5 oz. 13 dwls. 21 grs, 
c.an be made out of a bar weighing 88 lbs. 8 oz. 14 dwts. 1 5 grs. ? 

32 . Find the weight of 73 iron bars, eacli weighing !7 cwl. 

2 qrs. 19 lbs. 5 oz. 

33. How many bars of iron each weighing II lbs. 10 oz. 1 1 drs. 
must be taken to make up a weight of 4 tons 8 cwt. 3 His. 6 oz. iqdrs. ? 

34 . Express in Troy-iueight the weight of a silver dish weighing 

3 sr. 2 poas, and of 6 scruples of soda. 

35 . Which is the heavier, a pound of gold or a pound of 
feathers ? and by how much ? 

m. MEASURES OP LENGTH. 

155. Indian Lineal Measure. 


3 Yabs 

4 Angulis 

3 Mushtis 

2 Bighats or 24 angulis 

4 Hdths 

2000 Dandas or 8000 hdths 
4 Kros 


make i Anguli 

„ i Mushti 

„ I Bighat {span) 

„ I Hdth or CuMt 

„ I Danda or Dhanu 
„ I Kros or Kos 

„ 1 Yo-jan. 


English Lineal Measure. 


Perch. 


. 3 Feet 
Si Yards 

40 Poles, or 220 yds. 

8 Furlongs, or 1760 yds. 

3 Miles , 

I yard=2 cubits j i llahi Gaj (N.-W.P.) = 33in. ; 1 Kros— 4000yds.; 
1 Karam (Madras) = 3 cubits ; i Kathi (Bombay) =■ 9-40. ; i half-yard 
--ift. 6in, ■ 


Inch {in. or i') 

[ Foot (A) 

1 Yardu'rf.) 

I Rod, Pole (po.) o 
I Furlong {fur.) 

I Mile (wtf.) 

I League {ka.) 


Cloth Measure. 


In BlCNItAE. 

3 Angulis make i 

8 Girahs » 1 

; 2 : Haths or 16 girahs „ J 

In Bombay. 

2 Angulis make i 

24 Tastis „ I 


Girali 

Hath 

Gaj 

Tasu 

Gaj 


English. 

|2i Inches make i Hail («/.) 

4 Nails ,1 1 Quarter (r/r 

4 Quarters 
3 Quarters 

5 Quarters 

6 Quarters 


[ Flemish ell 
I English ell 
I French ell 
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I Nail = I Girah 
ingal gai = 36 in.= 

land Measure. 

In Be;ngal. I 

4 Haths make i Katha 25 Links 

20 Kathas „ i Bigha 100 Links „ t 

80 Haths „ I Rasi | 10 Chains „ i Furlong 

In the N.-W.P., 3 Ilahi Gaj=! Hans or Ganteh and 20 Bans= i Jarib 
The following measures are sometimes used 
I Inch = 72 points = l3 lines j i l’alm = 3 in. ; t Hand = 4 in. (for 
measuring horses) ; i Span=>9 in. ; 1 Cubit = i8 in. ; i Pace = 2jft- 
(military) = 5 ft. (geometrical) ; 1 Fathom =6 ft.; i Cable’s length 
= 120 fathoms ; i Knot (nautical)=6o8o ft. : i Degree of Latitude 
=60 Knots ; i Chain = 4 poles = 22 yds. ; 80 Chains=i mile. 

157 . To reduce poles to yards, we have to multiply by Si S but 
since 5 J. yds. is it half- yards, we multiply the poles by ti, and divide 
the product by 3. In the converse operation, to divide by 5,^, we 
multiply the yards by 2, and divide the product by ii. The re- 
mainder in' each case is half-yard, and note that i lialf-yd. is ij- 
•« I ft. 6 in. Also, in reducing miles and furlongs to yards, multiply 
by 1760 and 220 respectively, unless prevented by the form of the 
question. To reduce yards to miles, divide by 1760. 

Mote. I half-yd.= t ft. 6 in. Also i po. = s yds. i ft. 6 in. 

JUx. /. Reduce 9 mi, 4 fur. 23 po. 4 yds. 2 ft. 9 in. 
mi. fur. po. yds. ft. in. 
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Examples XXXIV. 

1 . Reduce (i) to haihs or mbits and (ii) to afi^ulis ; — 

15 kros 1008 dandas ; 6 yojan 2 kros 1780 dandas ; 20 bi. 

4 kat. ; 25 bi. 15 kat. 3 cubits ; 10 kros 875 dandas 3 baths 

2 . . Reduce to : — 

34256 angtili's ; 94605 girahs ; 420367 angulis ; 7035 giral 
,8. Reduce to : — , 

..(t) 3 fur. i3'5 yds. 4 in. ; 5 mi. 200 yds. 3 in. j 512 yds. 2 ft. g in. ; 4 b 

(2) 2 mi. 7 fur. 15 p.o. i yd. i ft. 6 in. ; 13 lea. i mi. 4 fur. 37 po. i ft. 8 ; 

(3) 31 mi. 4 fur. 115 yds. l ft. 8 in. : 25 mi. 6 fur. 17 po. 4 yds. 3 in. 

(4) 25 mi. 4S9 yds. 31 in. ; 25 fur. 39 po. 3 yds. 2 ft. 8 in. 

4 . Reduce 7 mi. 5 fur. 32 po. 4 yds. to yards 2 lea. 2 mi. 7 fur, 
yards j 5 mi. 3 fur. 208 yds. i ft. to feet ; 15 mi. 5 fur. 31 po. to pol 

5 . Reduce to miles^ iSr»f. : — 

(1) 57383 yds. ; 1847638 ft. ; 26S543 in. ,- 304935 ft. j 53628 ft. 

(2) 1081080 in. : 231031 yds. I 517900 in. ; 36090 ft. ; 2000000 in. 

6. Reduce 183810 ft. to leagues -, 152017634 in. to iniles. 

7 . Reduce 

,(i) 20yds. 3 qrs. I nl, to nails. (2) 5 miles to fathoms. 

(3) 35 ells 4 qrs. to nails. (4) 16 ells i qr. 3 nls. i in. to % 

(5) 500 fathoms to (6) 5 furlongs to 

(7) 35 kros to (8) 5 miles to 

(9) I gaj I hath I girah to angulis. (10) 16 haths g in. to feet. 

8. Reduce 

(l) 2897 in. of cloth to yards. (3) 567912 cubits to bighas, & 

{3) 201494 jabs to (4) 74310 tasu to 

(5) 25 kros to and (6) 76 miles to and 

(7) I kros 1999 dandas i gaj i hath 7 girahs 2 angulis \.o. angulis. 

9 . Add together - 

{!) yds. ft. in. , (2) po. yds. ft. in. (3) mi. fur. po. yc 

22 2 7 : 73 I ti 14 3 17 

54 I 9 12 2,j 24 23 5 33 

67 2 10 9407 37 1 24 

85 o II 2 3^ I 9 43 7 31 

92 I 3 1° „ 75 6 36 

,4) mi. po. yd.s. in. (5) yds. qrs. nls. (6) ells urs. nh 
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10. Perform the operation of subtraction in the following 

(1) mi. fur. po. (2) fur. po. yds. (3) mi. po. yds. ,(41 ydst*qfs. 'nls. 

24 o 7 6 37 .4 60 :4,;fo 

ij 3_J.8 5 ,^37 f'a? ' J, 

11 . Multiply 

<l) 5 fur. 78 yds. 2 ft. 7 in. by 56 ; 42 yds. V'qrs. 2^I,s;.,tl.^ *40. ,, 

(2) 13 lea. 2 mi. 6 fur. 25 po. separatfefy liy 42 _and 

1(3) 25 mi. 6 fur. 23 po, 3yd.s. 2 ft. 8 in. ... .;,j'5'6iknct 83^ 

(4) 20 dandas i hath 7 girahs 4, s and 12, 

12. Divide 

,{i) 3179 lea. i mi. 5 fur. 16 po. by 46 j 485 yds. 3qrs. 3 nls. 2 in. by 1 1. 
,(■2) 478 mi. 6 fur. 19 po. 2 yds. i ft. 10 in. separately by 96 and 4397- 

, (3) f)79 mi. 7 fur. 125 yds. 2 ft. 6 in. 1 1 and 120, 

, (4) 275 dandas I . gaj 4 girahs ... ... 3, 5, 10 & 12. 

(5) 1027 mi. I fur. 6 po. by 17 rni. S fur. 27 po. 

13. If 67 pieces of cloth measure 2335 yds. 2 qrs. 7 in., what 
Is thedength of i piece ? 

14. If a person complete a journey of 422 mi. 3 fur. 3S po. 
in 37 days ; what distance does he travel per day ? 

16. Find the aggregate of 4 kros i gaj i ha. 7 gir, ; 5 kros 
1978 dan. 4 gir. j 2 kros 150 dan. i gaj. i ha. 2 gir. ; 11 kros 25 dan. 
i ha. S gir. and 6 kros i gaj 3 gir. 

16. How many lengths each equal to 9 po. 3 yds. i ft. 3 in. 
will make, up, I mile 6 fur. 26 po. 4 yds. 2 ft. 9 in. ? 

IV. MEASURES OF SUEFACE. 

158. Land Measure in Bengal. 

20 ;Square cubits or Gandas make 1 Chliatak. 


In N.-W. P. 

D Kaqhvaasi make, l Bisvanisi 
D Bisvansi ,, 1 Bisva 

0 Bisvas ,, , I Bigha 


Bighas 

Rukehs 


I Bigha 
I Rukeh 
I Ghahur 


Katha. 

„ t Bigha, 

In Ponmab. 

9 Sar.si make i Marla 

20 Marlas ,, i Kanal 

4 Kanals i, i Bigha 

2 Bighas ,, I Ghuma 

In Madras. 

144 Sq. Inches make I Sq. ft. 
2400 Sq. feet ,, I Ground or 
Manai 

24 Grounds ,, r Cawny 

484 CawnieS: , „ i Sq. mile. 


matriculation akithmktic. 


I Bengal Bigha= 1600 sq. yds. ; l N.-W. P. Bigha= 3035 sq, yds. y 
I Punjab I5igha= 1630 sq. yds. ; i Bombay Bigha = 3g27 .sq, yds. 
Also i Madras Cawny = 6400 sq. yds. = 4 Bengal Bighas. 

159 . English Square Measure,. 

144 Square Inches {sq. in.) make i Square Foot {.tq. ft.) 

9 Sc(uare Feet „ i Square Tard (j^. .y^.) 

30, j Square Yards „ l Square Pole (.ti/. /w. ) 

40 Square Poles „ i Rood (ra.) 

4 Roods or 4840 sq. yds. „ 1 Acre {nc.) 

640 Acres « i Square Mile (.v(?. /«?'.) 

10,000 Sq. links make 1 Sq. chain I 484 Sq. yds. make i Sq. chain. 
10 Sq. chains „ 1 Acre | 100,000 Sq. links. ..l Acre. 

A Rod of Brickwork=>272j- sq. ft. A Rod of Building=36 sq. yds. 
A Square of Flooring, Roofing, &c. = ioo sq. ft. A Yard of Land=3oac. 
A Hide of Land= 100 ac. One sq chain= 10,000 sq. links. 

40 an.-eisi Bengal Bighas ; 5 ac. = 8 N.-W.P. Bighas ; 81 ac.«243 
Punjab Bighas; 160 ac. = i2i Madras Cawnies. Also i sq. mi. = 1936 
Bengal Bighas=io24 N.-W.P. Bighas*’ 484 Madras Cawnies. 


160. To reduce square poles to square yards, we have to multi- 
plj' by 304 i but since 3oj. sq. yds, is 12 1 qr -sq. yds., we multiply 
the sq. poles by 121 and divide by 4. In the converse operation, 
to divide by sol-, we multiply the sq. yd.s. by 4 and divide by 121. 
The remainder in each case is qr.-.sq. yds. and note that i qr.-sq. yd. 
is zit sq. ft. =2 sq. ft. 36 sq. in. 


Also in reducing acres and roods to sq. yards, multiply by 4840, 
and 1210 respectively, unless prevented by the form of the question. 
To reduce square yards to acres, divide by 4840. 

Note. I qr. ..sq. yd. = 2 sq. ft. 36 .sq. in. ; 2 qr.-.sq. yds, =4 .sq. ft. 
73sq. in. ; 3 qr.-sq. yds.=:6 sq. ft. icS sq. in. Also 1 sq. po.=s30 sq. yds, 
2 «1. ft. 36 .sq. in. 

E.\-. I , Reduce 3 :ic, 2 ro. 23 sq. po. lo .S(j, yds. 8 .sq. ft. iS .sq. in. 
■to sq. inches. 

3 :ic, 2 ro. 23 .sq. po, losq. yds. 8 .sq. ft. iS sq. in. 

14 ro. I7646,.sq. yds. 5 sq. ft. 126 sq, in. 

'■ ,_40' ' ' 9 

583 .sq. po. 15SS19 sq. ft. 

I2t 144 =13 X 12. 

4)70543 ^ 22870062 .sq. in. A7 u. 

17635 ,sq. ‘yds. 4-3 qr.-sq. yds. 

= 17635 sq. yd.s. 6 sq. ft. 108 sq. in. 

10 8__ 18 

; I26 sq; in. V 


MEASURES Of SURFACE. 


x. 3. Rediico 9533482 sq. inches t( 

13) 953348 3 sq. in. 

12) 794373-.5 1 i„ 

9) 66197 sq. ft. 9J ^ 

7 JS 5 sq- yds...2 sq. ft. j==i at 

.__4 ■ I 

{ 1 1)29420 qr.-sq. yds. 

n)~2^ 6 ] 

/ — /d- }• 17 qi-.-sq. yds. 

4,0.1 34.3 sq. po. ij ^ \ 

4) __6.*;2"'3 sq- po- --g lac. 2ro. 359; po 4sq. yds, ssq. ft. 6sq. 


36 sq. in. 
sq.ft. Iiqsq. i: 


Examples XXXV. 

1 . li&duce u> , pandas or square cuHis i^— 

5 bi. 3 kat. 6 ch. ; 45 bi. 9 kai. 7 ch. ; 23 bi. 15 kat. 4 ch. 15 ga. ; 
13s bi. It kat. ; 425 bi. 17 kat. 13 ch. 17 ga. ; 29 bi. 17 kat. 

2. Reduce to dig/tas 

357638 ch. ; 10486 ga. ; 8326675 sq. cubits ; 4675900 ga. ; 135720 ch. 

3. Reduce to kac/tvami : — 

24 bi. IS bisv. i I36bi._ 14 bisv. 17 bisvansi ; 86 bi. 7 bisv. ; 423 bi. 
10 bisv. 12 bisvansi 15 kachv. 

4. Reduce to square inches ; — 

8 sq. mi. 340 caw. ;,i5sq. mi. 285 caw. 12 grounds ; 25 sq. mi. 375 caw. 
20 grounds 1452 sq. ft. ; 3 caw. 13 manies S sq. ft. 

5. Reduce to sq. karavi or sarsai : — 

26 ghm. I bi. j 42 ghm. i bi. 3 ka. 15 niarlas ; 42 bi. 2 ka. 4 sar. 

6. Reduce to kathis : — 

163 bi. 7 pands 3 ka. ; 4 cha. icSbi. 15 pands \ 42 bi. 112 ka. 

7 . Reduce : — 

(1) 246053 kachvansi to (2) 34512876 kathis to 

(3) 43276850 sq in. to cmvnies. (4) 403207654 kathis to chahurL 

(5) 1 130692 rnanies to .w/. /w7i 2J. (6) 8740361 sq. sarsai Ka ghumas. 


matriculation AIUTHMttMTC. 


(2) 123456789 sq. in. ; 94501362 sq. in. ; 455462764 sq. in. ; 

72013512032 sq. in. ; 355433005 sq. in. 

10. Reduce 

(i) 14 ac. to sq. links. (2) 1803 ac. to sq. miles. 

(3) 5200000 sq. yds. to sq. miles. (4) 428 sq. chains to sg. itie/ies. 

(5) 5621 sq. po. to sq. chains. (6) 535 sq. miles to bighas. 

11. Reduce {Bengal biq/ias) 

5445 bighas to acres -. 2560 ac. to bijihas ; 9680 bi. to acres ; 
14400 ac. to bi/qhits ; 7260 bi. to acres ; 92360 ac. to biffhas. 
13. Reduce : 629200 Bengal bighas to jfV.- f-F. P. iiq/ias ■. c)y 20 
Bengal bigbas to ; 320780 Bengal bighas to Madras 
Cawnies 768000 N.-W. P. bigbas to Bctigal bighas and 28800000 
Punjab bighas to fe'f/OTj.' 

13. Add together : — 


(i) bi. ka. cb. (2) sq. yds. sq.ft, sq. in 


30 


•5 


32 


(3) a 


29 

35 

45 

17 

19 


po. 

38 


ro. sq.po. sq.yds. ($) a 
74 19 IS 3 

6 34 ni 

17 0 27i I 

23 3 9 I6j! 4 


to. po. sq.yds. (6) 

1 23 12\ 

2 IS 27i 

I 24 II 
o 35 2} 


1C. po. sq.yds. sq.ft, sq. in. 

35 II o 8 23 

36 39 11 o 136 

7 o 27 6 o 

i8_2o ^ _7 ^94 


14. Perform the following subtractions : — 
(1) bi. kat. ch. (2) ac. ro. po. (3) 
135 8 9 96 I 19 

: 7 6 12 1 3 . 29 1 _ 3° 


45 


po. sq.yds. 
25i- 


39 3 18 2 7.1 


: 15. Multiply : — 

(1) 120 bi. iqkat. 10 ch. by 49 ; 125 bi. 15 kat. 12 cb. by 154. 

{2) 17 ac. I ro. 31 po. by 72 ; 2ro. 27po. issq.yds. 8.sq.ft. by 6 and by lo. 
(3) 37ac. 3ro. 19 po. 28 sq. yds. 4 sq. ft. 103 sq. in. by 8 and by 75' 
16. Divide 

(1) 113 bi. 18 kat. 14 ch. by 99 ; 1539 bi. 15 kat. 7 ch. by 102. 

(2) 82 bi. 16 kat. 12 ch. by 72 ; 130 ac; i ro. 28 po. by 120. 

(3) 8S4ac. 3 ro. 27 po. 8 sq. yds. 8 sq. ft, 45 sq. in. by 9 and by 246. 

(4) 166 ac. 2 ro. 6 po. 30 sq, yds. 5 sq. ft. by 7 ac. 38 po. 17 sq yds. 

I sq. ft. ! 935 bi. la kat 12 ch; by 55 bi. 12 ch. 

5 po. 13 sq. yds. 

6 sq. ft. io8 sq. in. can be formed out of 158 ac, 2 ro. 20 po. ? 


MEASURBS OV SOLIDITY. 


18 . certain district contains 514164 ac. and another 95805 ac. 
V many sq. miles does the one contain more than the other ? 

V MBASUBES OP SOLIDITY. 

161. Bengal Measure of Solidity. 

13824 Cubic .Angulis make i Cubic Cubit or C. hath. 

8 Cubic Cubits 1, t Cubic yard. 

S Cubic yards or 64 cub. cubits „ i Chouka. 

183. English Measure of Solidity. 


i Cub. hath = 5832 cub. in. A Load of rough Tiinber=40 cub. ft. 
A Load of squared Timber^socub. ft. .ATon of Shipping=42 cub.ft. 
A .Stack of wood ^ 108 cub. ft. A Cord of vvood 0:1 28 cub. ft. 

Examples XXXVI. 

1 . Reduce to a(6. cubits : — 

42 cboukas 54 cub. cubits ; 87 choukas 62 cub. cubits ; 

146 choukas 32 cub cubits ; 144 cboukas. 

3 . Reduce to 

24 cub. yds, 7 cub. ft. 144 cub. in. ; 18 cub. yds. 1274 cub. in. ; 
12 cub. yds. 23 cut), ft. ; 23 cub. yds. 1000 cub. in. 

3 . Reduce to arAjyr*. : — 

200000 ctib.in. ; 138297 cub. in. ; 141721 cub-in- j 863005 cub.in. 

4 . Reduce to choukas 

36248742 cub. cubits ; 4308756 cub, cubits ; 862097 cub. cubits. 

5 . Reduce [053 choukas 28 cub. cubits to fwWiT 
S. Add together : — 

( I) Chouka cub.ydsi, cub. hath. (2) c, yds, c. ft. 


27 


5 


S 3 .7 
27 23 
29 i6 

45 t8 


(3) c.yds. c.ft. c.in. 
328 IS 323 

237 19 484 

785 10 1259 
546 0 342 

729 I I 1075 


7. Rerform the following subtractions 
(i)c.yds. c.ft. c.in. (2) c. yds. c.ft. c.in. (3) c 


lATRICULATION ARITHMKTIC. 


8 . Multiply;— 

(1) 2 cub. yds. 5 cub. ft. 704 cub. in. by n and by 23. 

(2) 275 cub. yds. 17 cub. ft. 125 cub. in. by 56. 

9. Divide 

(1) 372 cub. yds. 1236 cub. in. by 64. 

(2) 6739 cub. yds. 2 cub. ft. 468 cub. in. by 19 and by 509. 

(3) 18809 cub. yds. I cub. ft. 1 1 56 cub. in. by 723 cub. yds. ii c.fi.84c.in. 

10. A certain number of bins, each containing S cub. yds. 
152 cub. in., contain 1512 cub. ft. 1064 cub. in. ; find the number. 

Vr. HBASURES OP CAPACITY. 

163. 1st. Tables of Corn or Dry Measure. 

Indian. 


Bengal Mea.sure. 

5 Chhataks make i Kunka 
2 Kunkas .. i Khuncbi 
2 Khuncliii 
■ 2 Reks 
2 Palis 
2 Doans 
8 Katts 
20 Arhis 
16 Bishes 


[ Pali 


I Kati 
I Arhi 
I Bish 
1 Kalian 
I Maund (wtrf.)j 


Bombay Measure. 

36 Tanks make i Tipari 


2 Tiparis 
4 Seers 
16 Paylis 
8 Pharas 
25 Pbaras 


[ Seer 
I I’ayli 
I Phara 
r Kandi 
I Muda 


Madras Meas 'Rb:. 

8 Ollaks make i Paddi 

8 Padclis „ I Markal 

pa. orSdo. „ i ffiaund (wrf.),' 5 .Vlarkals „ r Phara 

Doans „ i Sali 80 Pharas „ r Garce 

In Bengal, lime is measured thus : t Phara=27'x2o'X9' ; 
6 Pliaras=S cub. hath ; 80 Pbaras=ioo rads. ; i marital (Madras) 
-750 cub. in. 

English. 

2 Quarts (<7f.) make, i Pottle 
2 Pottles or 4 qts. „ i Gallon 

„ I Peck(M) 

,, I Bushel ( 6 us.) 

,, I Strike {sir.) 

I Coomb (co.) 1 

I Quarter (^r.) 36 bus. 

I Load (/rf.) 

I Last. 

A gallon {Imi/erial) contains 277-274 cub. in. ; hence a bushel {Ivi- 
perUil) consisting of 8 gallons, contains 8 x 277-274 or 2218-192 cub.in. 


2 Gallons 
4 Pecks 
2 Bushels 

4 Bushels 
2 Coombs ( 

5 Quarters 
2 Loads 


■ 8 bus. , 
10 qrs. : 


Coal Mea.sure. 

4 Pecks make i Bushel 
3 Bushels „ 1 Sack 

I Chaldron 


164. 


2nd. Tables of Liquid Measure. 


MEASURES OF CAPACITY. 


The vveigln of a seer for this measure varies in different localities 
from 40 tolas to 1 12 tolas. 

English. 




[Quart (qL) 

I Gallon (sai.) , 
[ Hogshead (khd.)\ 




3 Hogsheads 1 
or isd'gallons. / 

“ m’Gallona= r ^ikui- 
18 Galloiia= I Runlet 
43 Galloiis= I Tierce 
84 Gallons qv 2 Tietces= t I'uncheohj 






136 Gallons 

1 \ Barrels nr \ 

■ S4 gallons J 

2 Hogsheads 

9 Gallons= I Firkin 
liS Galions= i Kilderkin. 


Gallon 
Barrel (bar.) 
Hogshead 


A plat of pure water weighs a pound and a quarter 
therefore a gallon of distilled water weighs lolbs (Avoir.), when the 
barometer is at 30 in. and the air at a temperature of 63° Fah. 
thermometer. Hence the weight of a cubic foot of water is very 
nearly 1000 oz. (Avoir.) 


186. English Apothecaries’ Measure. 

60 Minims {>«.) or drops make i Fluid Dram {fl. dr.) 

8 Fluid Drams „ i Fluid Ounce (/?. os ) 

30 Fluid Ounces ,, i Fluid Pint ( O. Otiarim.) 

8 Pints „ 1 Oallon i C y Cengius ) 

A tea-spoonful = I fluid dram. A desert-spoonful = 3? fluid drams. 
A table-spoonful=4 fluid drams, i Fluid ounce= t ounce (Avoir.) 


Examples XXXVII. 

1 . Reduce to chhatak.^ : 2 mds. 3 do. 2 pa. 3 ch. ; i md. 3 do. 
I khun. ; 8 kah. 14 bis. i6arh. ; 125 mds. 6 do. i pa. i rek. ; i4kah. 
10 do. ; 17 salis 58 pa. 2 reks. , 

3 . Reduce ; 3842 ch. to mtmnds •, 201372 kunikas to nmunds ; 
48762035 ch. to nummh ; 467032000 ch. to kalians ; 2467S0 veks to 
nmunds •, 346780 khun. to 

3. Reduce : 125 pharas X.Q tanks ; 416 mudas to tatiks : l ka. 
3 ph. 5 paylis I tipari 26 tanks to tanks ; 6932843 tiparis to mudas ; 
54038764 tanks to 

4 . Reduce : 205 pharas to ollaks \ i garce 45 pharas 2 markals 
3 paddis to ollaks-, 28 pharas 4 markals 54 ollaks to ollaks \ 
256284 ollaks to itarces-, 123456 ollaks to pharas \ 2368 paddis to 
pharas ; 987600 ollaks to markals. 

5 . Reduce to gallons : 2 qrs, 7 bus. 2 pits. ; 3 Ids. 3 qrs. 3 pits. ; 
54 qrs. 7 bus. 6 gal. ; 64 lasts i Id. 3 qrs..? bus. l pk. 


A 


matriculati 


ITHMKTIC. 


6. Reduce to gu irts : 25 qrs. 2 bus. 2 pics. ; 7 Ids. 2 co. 3 pks. ; 

17 lasts I qr. 7 pks. ; 356 qrs. 7 bus. 2 pks. i gal. ; 3 Ids. 3 bus. 

7 . Reduce : 598712 gals, to ; 800574 bus. to lasls : 

205634 qts. to coombs ; 986753 strikes to quarters. 

8. Reduce xo loads : 89765 pks. ; 56789 pts. ; 356187 qts. ; 1000000 

pks. ; 97324 pts- i 4357 gals 

9 . Reduce to gills ; i hbd. 35 gals. ; 5 pipes : 2 pipes 7 gals, 
I qt. ; 3 tuus r hlid. 57 gals. . 27 tuns i pipe 1 hhd. 54 gals, i qt. ipt. 

10 . Reduce to : 2 qrs. 1 gal. ; 2 qrs. 5 bus. 3 pks. r gal. ; 

9S7 bar. 25 gals. 3 qts. i pt. ; 21 tuns 3 hhds. 54 gals. 3 qts. 

11 . Reduce : 8 gals 2 fl oz. to fl. drams ; 5 C. 7 0 . 17 fl. 02. 

5 fl. dr. 45 m. to minims ; 3 O. 2 fl. oz. 40 ni. to mtnims. 


13 . Reduce ; 84381 pts. to tuns ; 24357 gills to pipes ; 9000 gals. 
0 butts j 58428092 gills to lasts ; 5849206 qts. to hogsheads. 

14 . Reduce to gallons ; 8S2743 minims ; 58428092 miniras. 

15 What is the weight of 54 gals, 3 pts. of water in Avoir. ? 

16 . What is the weight in kan iis of 356 pharas of lime ? 

17 . What is the weight of 12 cub. yds. i 2 cub. ft. of water in 

lbs. Avoir. ? In 250 packs of wool, how many tons ? 

18 . Add together : — 


(j) mds. do. recks, (2) g.als. qts. pts. gds. 
14 S 6 3 57 313 

47 5 2 . 38 1 I 2 

258 41 45 3 o 3 

96 7 2 26 30 3 


(3) qrs. bus, pks. gals. 
19 6 3 I 

38 7 I 1 


(4) gals, qts, pts. 
49 3 I 
34 I ° 


(6) C. O. fl.oz. fl.dr, m. 


24 3 

37 4 


' 30 t o S8 3 6 , 

19 Perform the following subtractions^ 

( i) gals. qts. pt. gils. (3) gals. qts. pt. (3) t 


57 


140 3 


(4) Ids, qrs, bus. pks. gal. (5Cbus. pks. gal. (6) C. O. fl.oz. fl.dr.ir 
73520 57 I. o 6 3 12 I 1 



MKASURES 


who drinks 


385 gallons ? 


I Danda {dan.) 

I Prahar Ipr.) 

I Din or day {da.) 

I Saptaha {sap.) 

I Paksha {pak.) 

I Mas or month (wa.) 
I Batsar or year {ba. ) 
I Yuga. 

=24 minutes. A chandra 


English Measure of Time, 

or I*) make i Minute (»22«. or i"') 

„ I Hour(/2r.) 

„ I Day frfu.) 

„ I Week 

„ 1 Year O/n), 

I, , I Century. , 

A month = 30 days. A year=4 quarters = i2 calendar months -- 

A fortnights=2 weeks. A month=4 weeks. A Leap-year= 
366 days. Each day is considered to commence at midnight. 


fio Seconds (.? 
60 Minutes 
24 Hours 
7 Days 
365 Days 


Multiply:—. 

(,i) 15 qrs. 6 bus. 3 pits. l gal. separately by 54 and iii. 

(2) 27 gal. 3 qts. I pt. 3 gils. 36 and 236. 

21. Divide 

(1) 5863 gals. 3 qts. I pt. 3 gils. separately by 8 and 75. 

(3) 6564 Ids. I qr. 4 bus. 2 pks. i gal. 5 and 67. 

13) 739 qrs. 4 bus. 2 pks. i gal. by 1 1 j 244 qrs. 3 bus. i 

3 C|r=. 3 pks. ; 7 O. 1 1 fl.oz. 6 fl.dr. 20 in. by 10. 

22. How many sacks of corn can be filled out of a bin cor 
mining 52 qrs., if each sack hold 3 bus. j pit. ? 

ow long will a butt of beer last a 
I pt. daily ? , 

24. t\ dishonest inn-keeper buys 3 pipes of wine, and mi.'tes 
I qt. t pt, of water with every 3 gallons of wine. How many gallons 
will be have to sell ? 


VII. MEASUEES OP TIME. 
Indian Measure of Time. 

60 Anupals {atitt . ) 

60 Bipals 
60 Pals 

7|- Dandas or 3 hours 
8 Prahars or 60 dandas 
7 Dins 
1 S Dins 

30 Dins or 2 pakshas 
12 Masas 
12 Batsars 

24 Dandas — I Ghanta ; 


matriculation arithmetic. 


120 

168 The number of days in the Ca/erit/ar Moinhs are recollect- 
ed by means of the following lines : — 

Thirty days hath Septeniber, 

April, June and November ; 

February has twenty-eight alone, 

And all the rest have thirty-one ; 

But leap-year coming once in four, 

February then has one day more. 



Ikiigali Months. 


English Months. 

day 

I. 

Ilaisakh . 


I. 

January 

= 31 

2. 

Jaistha 


. . ■ 2. 

February 

= 28 

i> 

3- 

Ashdrh 

(WlF) 

3- 

March 

=,31 


4. 

Srdvan 

(SIW) 

: 4- 

April 



5- 

BhiSdra , 

( W3f ) 

... 5- 

May 

=31 


6, 

Asvvin 

('Sltpffl) 

6. 

June 

-30 


7- 

Kartick 

( ) 

7- 

July 

= 31 


8. 

Agrahilyan 

( ^5f5t5r“i ) 

. 8. 

August 

' =31. 


9. 

Poos . 

(C»iN) 

9. 

September 

“3° 


10. 

Magh 

(’iBi) 

to. 

October 

= 31 


M. 

Falgoon 

(^) 

II. 

November 

= 30 


12. 

Chakra 

(tsig) 

13. 

December 

= 31 



Malmnedan Names ■. Maharam Safar Ravi'ulayal 

(SfWt ' 5 ( 1 ^ 551 ), Raviassani Jatnadiyal-auyal 

Jamadiyassani (^JrtfrsfJFlff^), Rajab Saban Ramjan 

(Wt!T), Saoyal (’^'airtsr), Jelkad and Jelhajja 

A Bengali month is generally supposed to consist of 30 days ; 
but this is not strictly correct. Some months are 29 days, some 30, 
some 31 and some 33. •. 

The Hindu Calendar. 

169 . The Hindu Chandra Batsar (Lunar year) consists of 
354 days 8 hrs, 48 min. 57 sec. It is therefore shorter than the Saur 
Satsar (Solar year) by lo days 31 hrs. 23 min. 12 sec. After a period 
of 32J months the difference amounts to a month ; consequently to 
make the Lunar-year system correspond with the .Solar-year .system, 
a month is intercalated on the occurrence of two conjunctionsof the Sun 
and Moon in the same sign of the Zodiac. The intercalated month 
and the month preceding it go by the same name. The intercalated 
month is called Mala or Intercalary Mas. This is done in those 
parts of India where the lunar year and lunar month are reckoned. 
In Bengal, where solar year and solar month are reckoned, a month is 
rejected in a period of every 321 lunar months as unfit for any religious 
festival, in order to make the religious festivals of particular months 
recur in those months. The rejected month is called Mala Mas. 


MEASURES OF TIME. 


The Emolish Calendar. 

170 . The interval of time between two passages of the Son 

across the meridian of any place when taken at its mean niaj^niituk^ 
is termed a day or a mean solar day, which is supposed to be divided 
into 24 equal portions called mean solar hours. It appears flora the 
observations and calculations of Astronomers that the time between 
the Sun’s leaving a certain point (First point of Aries) in his path 
called the and returning to it again, consists of 365'2422i8 

such days or of 365 days; 5 hours, 48 minutes, 47 J seconds, very 
nearly, which is therefore termed a AWrtr Year. 

For the purposes of civil life it would be exceedingly inconvenient 
that one year should commence at one time of the day and another 
at a different time ; and this circumstance gave rise to the invention 
of the cm/ /ear, which will be explained in the next Articles. 

171 . When the Science of Astronomy was much less perfect 
than it is at present, the length of the solar year was much less 
accurately known ; and accordingly we find that in the time of 
Julius Casar it was supposed to consist of 365 days 6 hours, or of 
365! days, exactly. On this supposition, it is evident that if out of 
/wrr years in succession, any rAree consisted of 365 days each and 
the remaining one of 366 days, the Sun would have returned at the 
end of those four years to the place in the Ecliptic which it occupied 
at their commencernent. 

The scheme was called the Julian Calendar ; and if the hypo- 
thesis had been correct, it would have been attended with much 
convenience ; the additional day was called Intercalary, and the 
year in which it was added or inserted was termed Bissextile. 

The regulation, applied to the years of the Christian Era, was so 
managed that whenever the number of years was divisible by 4, the 
corresponding year consisted of 366 days and was called Leap-year, 
the month of Eeiruary having 2() days in that year, and each of 
the remaining three years 28 days, without interfering at all with 
their order. 

Hence also, the remainder after the division of any other number 
of yeans by 4, was the number of years since a leap-year occurred up 
to that year. Thus, in the year 1893 this remainder is i : and ac- 
cordingly it is t year since the last leap-year happened and it is 
3 years before the ne.xt will occur, according to this scheme. 

173 . Since the true solar year is 365‘2422i8 days and not 
365'25 days, it is evident that the reckoning of time according to the 
Julian Calendar would place the end of the year ajter the lime when 
the Sun had returned to the point of the Ecliptic occupied by it at 
the beginning' of the year and consequently in advance of the course 
of the Seasosis •, but, the error in one year is 365'25 - 365’2423iS 
= •007783 of a day. Therefore in 400 years the error would amount 
to ■007782 X 400 or 3-II28 day.s. 


MATUICUL^nON «\R1XHMETIC. 


Now, according- to the Julian Calendar 400 years would comprise 
100 Leap-years ; and since we find that this reckoning falls nearly 
3 days after the true time, if there were only 97 Leap-years in 400 years ; 
the Julian 3’ear would very nearly agree w-itli the true solar year ; 
and it is accordingly ordained that whenever the numbers expressing 
the Centuries as 16, 17, 18, 19, &c., denoting ]6oo, 1700, 1800, 1900, 
&r., are not divisible by 4, the corresponding year shall not be a 
Leap-year although according to the Julian Computation it would ; 
as, 1600 would be a Leap-year, but 1700, 1800, 1900 would not. 

The Calendar thus corrected, though not absolutely accurate, is 
well adapted to <e.M^xy practical purpose, as the error in ^000 years \v\\\ 
not amount to much more than twenty-eight hours. The correction 
was first promulgated Yo.'&xxta^t'by Pope Gregory in the year 1582 
and the calendar has since been called the Gregorian Calendar ; but 
it was not introduced into Protestant Countries till a much later 
period. In A'n^VaWit was adopted on the .rriru»// day of September 
1752 when the error amounted to ii days ; and it is called the Ne-w 
Style to distinguish it from the Julian Calendar which is now 
termed the Old Style. 

The New Style has not yet been adopted in Russia, so that 
since 1752 they have had one more leap-year (1800) than we have, 
and they are now 13 days behind us. Thus Old Michaelmas and Old 
Christmas taking place 1 2 days after New MichiElmas and New 
Christmas. 

173 . The Civil year thus fixed and determined is then sub- 
divided into twelve Calendar Months, as described in the Table- 
The wofd Month however is used in different senses ; sometimes to 
denote a twelfth part of a year ; sometimes as equivalent to 4 weeks 
«r 28 days ; and accordingly a year is equivalent to 13 months and 
I day, or to 52 weeks and i day, with the addition of another day 
when it happens to be Leap-year. 

174 . To reduce prahars to dandas, multiply by 15, and divide the 
product by 2 ; the remainder (if any) is a half-danda or 30 pals. Con- 
versely, to reduce dandas to prahars^ multiply by 2 and divide the pro- 
duct by IS ; the remainder (if any) is equal to so many half-dandas. 

,Ex. Reduce 8 sap sda. 3pr. 4dar:. 4Spal3. to hipals ; 266330 sec. 
■to rf«y.9, and 2 yrs. 1 5 da. 6 hrs. to 

(I) 8sap.sda.3pr,4dan.45paN- 

7 , =>3682 dan, 30 pals, 

d’l, da. ' . .4 : ■ 45 

8 ■ 3687 dan, 15 pals. 

491 pr. ___ 60 _ 

15 22123s pals. 

21736 5 

■3682 dan. -f I half-dan. 13274100 bipals. Ans. 
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(3) 6,0 )26633, 0 sec. 

6,0) 443, 8 50 sec. 

f 3)73 ...58 mm. 

hr. 

3da- / 

the result 

= 3da. ihr. gHm. 5 osec. 


(3) 2yrs. isda. 6hrs. 

355 

745 da- 


1073160 ti 


Am. 


Examples XXXVIII. 

1. Reduce to anupah : — 

ft) jdan. 3opa. (2) I2pr. 6dan. 4obip. (3) S.sap. jda. Spr. 
(4) 3ba. 6m. 5da. sdan. (5) 4sap. 6da. 6pr. jopa. 4obip. 

(6) 6 pr. (7) 13 sap. (8) 12 days. (9) loda. spr. 45anu. 

(10) 46 ba. 267 da, 57 dan. 43 pa. 51 bip. 

2 . Reduce to — 

(l j 27 wks. 5 da. 15 hrs. ; 6 hrs. 25 rain. 32 sec. ; 5 wks. 3 da. 

(2) 3 yrs. 147 cla. 15 hrs. ; 76 da. 19 hrs. 43 min. 57 sec. 

(3) 2 da. 4 hrs, 51 niin. 50 sec ; 4 mo. 2 wks. 23 hrs. ; 3 leap-years. 

3. Reduce : IJ yrs. 26da. 2hrs. 27min. to ipyrs. issda. 

8hrs. to ! 3 yrs. 3i5da. to 

4. Reduce 

(1) 563472 pals, to ifMS. ; 59018732 anupals to rA'wj-. 

(2) 846304s bipals topmkars ; 74632508 anupals to dtmdns. 

(3) 673985643 apupals to days ; 36438005 dan. to batsars. 

5. Reduce ; — 

(1) 72015 hours to 'weeks ; 2706359860. to weeks ; 3856701111. 

(2) 123456 sec. to hours ; 3456794 sec. to days ; 579574 min. to years. 

6. Reduce to years 

71871900 sec. ! 1301416510 sec. ; 713969410 sec. ; 413419020 sec. 



7, 

Add together . 







(I) 

sap. 

da. 

pr. (2: 

1 dan, pal. bip. a 

nu. (3) dm. dan. 

pal. 

bip. 


36 

5 

6. 

41 

36 

57 

5‘ 

60 57 

59 

31 


24 

4 


39 

48 

39 

47 

73 40 

23 

17 


48 

6 

5 

49 

55 

'3 

58 

9 55 

•9 

]8 



3 


59 

26 

49 

38 

37 20 

40 

>9 


18 

6 

7 


50 

28 


47 30 

59 


<4) 

hrs. 

min. 

sec. 

•(5) da. 

hrs. 

min. 

sec. 

(6) wks. 


hrs. 

'5 

42 

45 ^ 

35 

14 

32 

30 

10 

5 

14 


57 

36 

40 

47 

16 

25 

27 

18 

4 



32 

12 

14 

54 

l8 

52 

57' 

25 




16, 

37 

■45' 

43 

21 

31 

29 

75 

6 

23 


■■■v5 

; ;.5R 

41 

62 

23 

5® 

57 

53 

4 

J9 
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8. Perform the follo\vinj> subtractions 


(4) da. hvs. min. 
24 14 46 


.'8_S2 


12) dins dan. pal. bip. (3) da. lins min. sec. 
80 so 40 20 17 I o 17 

S<L. 55, JO _3d 7 17 31 23 

;. (5; wks. da. hrs. (6) yrs. da. hrs. min. sec* 

7 129 13 26 17 


3 373 18 34 


9 . Multiply : — 

(1) 7 dins 5 dan. 30 pal. 15 bip. by 74, and by 140. 

(a) 9 ba. 8 rna. 27 da. 45 dan. 56 pal. 38 bip. 52 anu. by 43, 67. 

(3) 43 days 18 hrs. 45 min. by 77, and by 147. 

(4) 17 wks. 4 da. 13 hrs. 27 min. 36 sec. by 9, and by 79. 

(5) 17 years no da. 17 hrs. 57 sec. by 144- 

10 . Divide : — 

( t) 694 dins 7 pr. 3 dan. 30 pal. by 32. 

(2) 2056 ba. 5 ma. 27 da. 44 dan. 15 pal. by 87. 

(3) 17 wks. 5 da. 1 8 hrs. 25 min. by 49. 

(4) 87S wks. 4 da, 15 hrs. 37 min. 36 sec. by 9, and by 56. 

11 . How many days are there (the last day mentioned in each 
case being excluded) from 

(i) April 5, 1863 to Nov. 3, 1S63 ? (3) Dec. 31, 1863 to Dec. 31, i864y 
(3) Sep. 21, 1863 to March 1, 1864.'’ (4) Nov. 16, 1883 to Sep. J, 1884 ? 
19 . How many bipals are there in a year of 365 days 6 hours ? 

13 . A solar year =365 days 5 hrs. 48 min. 47^ sec.; (i) how 
many more seconds are there in a solar year than in a common year ? 
(3) how many seconds less than in a leap-year ? 

14 . How many portions of time each equal to i day 7 hrs. 45 
min. 56 sec. are contained in 346 days 18 hrs. 34 min. 32 sec. ? 

15 . If the 1st of April is a Monday, on what day of the week 
will Christmas fall that year ? 

YIII. MEASURES OF ANGLES. 

175. English Angular Measure. 

60 Seconds (60") maker Minute (') 

60 Minutes i Degree (°) 

90 Degrees „ i Right Angle (i?'/. 

IX. MEASURES OF NTUMBERS. 


176 . 


Bengali table. 

4 Unit.s make I Ganda 

5 Gandas „ i Buri 

4 Buris V, I Pan 

:6 Pans „ i Kahan 


English Table 
13 Units make i Dozen 
12 Drjz 


20 Units 
[30 Units 
For Paper. 


I Great Gross 
I Score (/furz) 

I Long Hundred 
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llxamples XXXIX. 

1. Reduce to seconds : — 

(r) 172" 8' 35." f2) 275” 30' 7.6." (3) 144'^ 12' 38." (4) S7° 7’ 4i-" 

2. Reduce to ri^7U angles decrees &=c. 

(i) 206265.'' (2) S65408". (3) 718276". (4) 42861' (5) 78205'. 

3. Add tosethei- ; 175” 32' 45", 75° 59' 27", 114° 2S' 47", 105“ 45", 
t44°i2'3S", 1 6a° 52' 58", mid 175" 20' 46". 

4. Subtract 141J'' 53' 56" from 377° 36' 47". 

5. .Multiply 24° 12' 16" by 42 ; 19° 14' 25" by 36. 

6. Divide 25" 25' 32" by 16 ; 144° 44' 7" by 22. 

7. In 56 reams of paper, how many sheets ? 

8. Reduce 67835 kahans 1 1 pans 18 ga. 3 units to u?iiis. 

9. Reduce 7297865 units to kahans \ 9 scores to dozens. 

10. Multiply 9 kahans 2 pans 17 ga. 2 units by 82, and by 346. 

Examples XL. 

{RecapUulatory Exercises). 

1. In 340 pistoles at 17J. M. each, how many pounds sterling ? 

2. How many moidores of 27J. each, are equivalent to 19S 
guineas and to ;^50 o638. IJ. ? 

3. In ;S4S3. i6.f. 8<f., how many pieces of coin valued at 
3i. 4rf. each? how many at lu. 8(f. each? 

4. What number of weights of 14 oz. 13 drs. each, are equi- 
valent to 35 cwt 2 qrs. 13 fbs. 14 oz. 12 drs. ? 

5. If I spend ^2. ys. t^d. a. dayi how much is that in 28 weeks, 
and also in a year of 365 days ? 

6. If each of 114 persons receive ;£i. i8r. 6id., what is received 

by them all ? . ■ 

7. If the clothing of 754 soldiers come to .£3178. u.f. 7k/., 
how much is that for each roan ? 

8. If a person complete a journey of 422 mi. 3 fur. 38 po. in 
37 days ; what distance does he travel each day ? 

9. A year being equivalent to 365 days 6 hours, find the 
number of years, &c., in 295402374 seconds. 

10. Multiply 4 dins 3 pr. 2 dan. 35 hip. .15 anu. by 401. 

11. Reduce 9367875 angulis to kros ; 14978631 gandas to bighas. 

12. Kind how often a rod 2 ft. 10 in. in length, must be applied 
to measure 10 miles, 140 yds. . 

13. Find the number of yards in 40 pieces of cloth, each 
containing 42 yds. 2 qrs. 2 nls; . 
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14 . If a soldier's pay for a year of 365 days be £9. 2S. Oil 
how much is that for a day ? 

15 . If a person’s yearly income be £6$. (2.r. 6d, and he lay 
by £20 a year j how much does he spend each day ? 

16 . How many pounds of silver are there in a half-dozen of 
dishes, each weig-hing- 51 oz. 10 dwts. and a dozen of plates, each 
weighing 150/. 15 dwts. 23 grs. ? 

17 . Express 453 dan. 48 pal. 45 bip. in EtigHsh mcnsurc. 

18 . If 145 sheep cost ,£169. 3r. ■id., what is the price of a score 
at the same rate ? 

19 . If 8 packages of cloth, each consisting of 4 parcels, each 
parcel of 10 pieces, and each piece of 26 yards, cost A’j.66560 ; what 
is the price of a yard? 

20 . The sum of £26}, Ss. ii^d. is distributed equally among 
a number of persons, so tliat the share of each is £37. 12s, S^rf. ; 
find the number of persons. 

21 . A boy’s school, to and from which he walks daily, is distant 
from his home I kros 250 dan. : gaj f hath 7 girahs. How many 
girahs does he walk every day ? 

22 . Reduce 35 tons 19 cwt. 99 ibs. 12 oz. 135 grs. to grains. 

23 . Reduce 294322493 sq. in. to acres, 

24 . Find the weight of copper coin required to pay a debt of 
;£iooo, when 3 pennies weigh i oz. 

25 Which is the heavier, i lb. of gold or i fc, of sugar ? 

26 . If 28 lbs. 9 oz. of gold be worth £1343. 6i. lol-if., what is 
the worth of i ounce ? 

27 . Among how many boys can I distribute £14. gs, gd, 
giving to each boy a half-crown, a florin, a four-penny piece, and 
also a three-penny piece ? 

28 . If a man’s net income be ;£i785. I2J. 6 d, how much may 
he spend on an average per day to the nearest farthing, so as not 
to run into debt ? 

29 . Reduce 5792685 inches to mi/es, dr>c. 

30 . Jadu was born at 6 o’clock .a. M., 24th June, 1873; how 
old wiU he be at 3 o’clock P.M., loth Jan., j8g8? 

31 . Find the sum of 33 cwt. 3 qrs. 15 lbs. 12 oz. ; 47 cwt. 25 ibs. 
g o-ii ; 5 cwt. 3 qrs. 17 lbs. lo oz, ; 23 cwt. r qr 19 lbs. 15 oz. ; and 
9 cwt, 3 qrs. 14 0Z. ; divide the sum by 4 cwt. 2 qrs. 18 ibs. 8 oz. 

33 . If iJ. 5 W- be the unit of money, what will be the measure 

oi£7.i7s.()dandot£20.is.o^dl 

33 - If 2 ft. 6 in. be the unit of length, what number wilt 
represent (i) 10 miles, (ii) 25 miles 760 yds. ? 

34 . If 6 hrs, 32 min. 10 sec. be the unit of time, what will be 
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35. tf 3 libs. 5 oz. be the unit of weight, what number will 
measure 5 cwt. 6 lbs. 9 07,. ? 

36. If 5 sec. be the unit of time, what will be the measure of 
3 hrs. 5 sec. anti of 15 hrs. 20 min. ? 

37. 22nd September 1S97 was Wedne.sday. What day of the 
week was 22nd Septeniher 1797 and what day of the week will 22nd 
September 1997 be ? 

38. 19th September 1897 was Sunday. What day of the week 
was 33rd January 1807 and what day of the week will ’23rd January 
1907 be ? 

X. MISCELLANEOUS PROPOSITIONS. 

(In Compound Quantittics.) 

177. The Unitary Method. (^Simple Cases). 

If the value, weight, length, &c. of any number of units be 
given, we can by Compound Division find that of one unit of the 
same kind; and the value, weight, length, &c. of one unit being 
found, we can by Compound Multiplication find that of any number 
of units of the same kind. The solution which combines these two 
processes is called The Method of Reduction to the Unit or The 
Unitary Method. 

(1) The value, weight, length, &c. of one unit being given, we can 

hy Compound MultipUcaliOTi value, weight, length, 

&c. of any number of units of the same kind. 

Ex. The price of a maund of sugar is Rs.io. 150. (sp . find 
the price of 35 maunds. 

Rs.io 1 5(1. (>p. The price of I maund 10. i5«. (ip. 

35 the price of 35 mds.=a A’f.io. isa 6p.xsS 

R^S'i. 14a. 6p: =A.c.383. i 4«. 6p. 

(2) The value, weight, length, &c. of any number of units being 

given, we can by Compound Division find the value, weight, 
length, &c. of one unit of the same kind. 

Ex. If 30 mds. of rice cost A’.r.t34. ki. ; what is the price per 
maund ? 

30 j AV.134. la.f 4ii^S. 

) IM * ■ 

14 

'il' '■ 

. 225(7«. 


15 


The price of 30 mds. = A‘i'.i34. la. 
the price of a nid. = Rs. r 34. 30 

= A.t.4. 712. 


180(671. 
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{3) The value, weight, &c. of a certain number of units being given, 
to find the value, weight, &c. of a certain other number of 
units of the same kind. 

Proceed as in the following Examples : — 

Ex. 1. If 7 yards of cloth cost ^f.26. 4«., what will be the cost 
of 15 yds. of the same? 

T)Rs. 2(>. 4a. 7 yards cost Es.26. 4a. 

J2«. I yard costs7?j-.26. 4a.•^7 = /?A3. 12a. 

15 yards cost yi’f.3. 12a. x 15 = ^*.056, '4a. 

A’s.s6. 4a. , 

Ex. 3. If 7 lbs. of tea cost 15.1. 9tf., what will be the cost of I2ib3. ? 
7)L5Jj_9t^ yfcs. costisf grf. 

3rf. costs 15J. 9tf.-i-7=>2r. 3(f. 

j2 t2lbs. cost ax. 3</. X i2 = ;^i. yx i 

li.'v. 

(4) The value, vveight, &c. of a certain number of units being given, 
to find the number of units of the same kind corresponding 
to some other value, weight, &c. 

Proceed as in the following E.xamples : — 

Ex. X. If 12 maunds of rice cost /fx.35, find how many maunds 
of the same can he bought for Rs.2q. 6a. Sp. 

i2) R.t.3S. R.e.20. 6a. &p. = 3()2op. ; Rs.2. 14a, 8/. = 560/1. 

Rs.2. 140. 8p. the no. of mds. required =>3920 -<• 560 

= the price of a maund. =-f. Ans. 

E.V. 3. If 25 men finish a piece of work in 16 days, in how 
many days will 20 men finish it ? 

23 ' : 

25 men finish the work in 16 days, 

20>4oo days. /. i man will finish in (25 x 16) or 400 days. 

20 days. 20 men will finish in 400-!' 20 or 20 days. 

Ex. How many men can perform in 24 days a piece of work 
which 15 men can perform in 40 days ? 

15 In 4.0 days the work is done by 15 men. 

40 in I day the work is done by (15x40) or 600 men. 

24)600 men. in 34 days, the work is done by 60a 24 or 2 5men. 

2S men- "^‘Ans. 

Note. In questions such as the two above, it should be noticed 
that to a dimimiiion m the number of men corresponds an increase 
in the number of days, and vvVxo. 
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Examples XLI 

1 . What la the v-alue of 72 reams of paper, at 13.?. Srif. a ream ^ 

3. Find the cost of 130 ounces of silver, at Jr. an ounce. 

3. What will be the price of l ft)., when i cwt. costs ;^I37. <8jf. ? 

4 . [f 41 cwt. cost /ja. lor. 7id., what is the price of a cwt. ? 

5 . If 6 chairs cost ffs.^z. 12a., what will 3 dozen cost? 

8 . If a workman's wages for 13 dtiys be /iV. 14. 4a. fiA, what 
would it amount to in 18 days ? 

7 - If 4 yards of flannel cost 3. i3«. 4^, what is the cost of 
57 yards of the same ? 

8. If 42 bighas of land be vented for /?5.64o. 8a., what would 
be the vent of 61 bighas ? 

9. If a man earn ffs-i;. I 3 «. in 6 days, in how many days will 
be earn A’j.189 ? 

10 . If I travel by Railway 85 miles for fiV.y. ija. 6/., how far 
may I travel for /Hs.g, 6a. ? 

11 . If 13 sheep cost /fv. 175. 8a., how many may be purchased 

for A'.v,2i6o ? . 

13 . If 7 seers of tea cost /^s.7. ga. 47)., what will be the cost of 

1 md. 24 sr. 8 ch. ? 

13 . A clerk’s salary is As.1916. 4a. per annum; what ought he 
to receive for 60 days’ service ? 

14 . How much land may be rented for Aj.705. 4a., if 5 acres 
are rented for 7fj.46. loa. 8^. ? 

15. How many raen can perform in 12 days a piece of work, 
which 15 men can perform in 20 days? 

16 . If 3 inds. lasr. 8 ch, of sugar cost A’j.r6. 9a., what will 

2 md.s. I4sr. loch. cost ? 

17 . Find the quantity of rice which can be purchased for /Af.S6. 
3a, 9l7>., when 70 mds. losr. cost Ks.270. 12a. \p. 

18 . If 3 cwt. 69 lbs. cost £,\^. 3^. 6f?., how much may be bought 
for tw. 6d.i 

19 . If 2 cwt. sqr.-!, 7 lbs. cost 17$. Slrf., what is the cost of 
9 cwt ? 

20 . In how many days would i7r men perform a piece of work, 
which 108 men can perform in 266 days ? 


178. Eevolution of Wlieels. 

A wheel in making one revolution passes over a length of 
ground exactly equal to its circumference. Hence, if we multiply 

■■ .9 



the circumference by the number of revolutions made, we shall find 
the distance passed over ; and conversely, if we divide the distance 
passed over by the circumference, we shall find the number 
of revolutions, or by the number of revolutions we shall fin d the 
circumference. 

Ex. 1. A carriage- wheel is 4 yds. 2 ft. y in. in circumference, 
and makes 1456 revolutions on a journey. What is the length of 
the journey? 

mi. fur. yds. ft. in. 

1456 = 8x13x14 427 

8 

(220 yds.— I furlong). 38 2 8 

23 

the distance passed over is 2 65 i 8 

4 mi. o fur. 37 yds. 2 ft. 4 in . y 


Ex. s. A wheel makes 131 revolutions in passing o 
s m • ivVint ic its circumfetence ? 


I ft. 8 in. ; what is . 

The circumference =669 yds. J ft. 8 


Ex. How many revolutions will a carriage-wheel 3 yds. 2 ft. 
. in circumference, make in a journey of 7 miles 3 fur. 34 po. 
I ft.? 

3 yds. 2 ft. 6 in. 7 mi. 3 fur. 34 po, 4 yds. i ft. 

J -8 

lift. 59fui-- 138)474168(3436 

12 40 4y._ 

7.304 on 601 
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4 . A wheel makes 514 revolutions in passing over i mi. 467 yds. 
I ft. ; what is its circumference ? 

5 . A boy’s hoop is 3 yd.s. lo in. round ; how many miles of 
ground will it pass over in 3501 turns ? 

6. The fore-wheel of a carriage is 4 ft. 6 in. round, and tlie 
hind-wheel a foot longer ; how many more turns will the former 
make than the latter in a distance of 30 miles } 

7 . A wheel makes 1540 revolutions in passing over 2 rni. 
458 yds. I ft. ; what is its circumference v 

8. How many revolutions will a wheel 4 yds. 2 ft. in circum- 
ference make on a journey of 12 mi. 696 yds. 3 ft. ? 

9 . Tire circumference of the fore-wheel of a carriage being 
8 ft. 3 in., and that of the bind-wheel n ft. ii in., how many move 
revolutions would be made by the fore-wheel than by the hind-wheel 
in going a distance of 52 miles ? 

10 . The driving wheel of it locomotive is s yds. 2 ft. 9 in. in 
circumference, and makes on atr average 3 revolutions a second ; 
find the rate of the train per hour. 

11 . The foie-wbeel of a carriage which is 2 yds. 3 ft. 6 in. in 
circumference makes 4350 more revolutions than the hind-wheel in 
going over a distance of 19 miles 2 fur. 130 yds. ; what is the circum- 
ference of the hind-wheel ? 

12 . Find the circumference of the wheel of a locomotive which 
makes on an average 4 revolutions in a second, and which performs a 
journey of 76 miles in i hour 36 min. 

13 . A wheel revolves 1028 times in going 2 mi. 934 yds. 2 ft. 
What is its circumference ? 

14 . In going over a distance of 205 miles the fore-wheel turns 
98400 times and the hind-wheel 78720 times. How much longer is 
the circumference of the hind-wheel than that of the fore-wheel ? 

16 . The circumference of the fore- wheel of a carriage is 8 ft. 
and that of the hind-wheel is 10 ft. ; in what di.stance will the fore- 
wheel make too revolutions more than the hind-wheel ? 


179. Averages. 

The Average or Mean of any number of given quantities o 
the same kind, i.s that quantity which when substituted for each of 
the given quantities makes their sum the same. Hence, to find the 
Average of any number of quantities we divide the sum of them by 
their number. 

Ex. The receipts at a Railway Station are as follow' : Jan., 
A’f.2458. I4«. 8 / 5 . ; Feb., Aj, 20 19. 6a. ; March, A’j.28s 7. 4a, %p. ; April, 
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A’j.30SJ. la. 4p. ; May, ^.f.3463. 13a. #. ; and June, j?^.4O07. 
find the average receipts per month. 

i- 


2458 14 8. 

2857 4 8 


6) 17858 


The Slim of the receipts far the 6 months 
is found to be ^’^.17858. 2a. ; hence the 

tverage month’s receipt is found by dividing 
:his sum by 6, and is 

/?r.2Q76. 5m_8£. 


AT. 2 g 76 

180 . Nearest money. 

When there is a remainder after division, we observe, that if 
the quotient be multiplied by the divisor the product will be Uss than 
the dividend ; also that if the quotient be increased by i and be 
then multiplied by the divisor the product will be greater than the 
dividend. Hence, in all cases, a nearest sum can be found, which 
will be exactly divisible by the divisor. Also a quotient correct to 
the nearest lowest denomination. (Art. 149.) 

Bx. I. Find the sum of money to iij. 6rf. that 

can be divided by 23 without remainder. 

e. d £. >. i. 


23 1'97 


c 


w 


222 


From the work it appears that if the given 
sum be diminished by 14^., or 3|rf., there 
will be no remainder, or if it be increased 
by 9^. or 2j(f., so as to make the last 
partial dividend 69, there will be no re- 
mainder ; hence the nearest sum required 
IIS. 6d+2id ov 

£197. iiJ. SJif. Ans. 


. :45V': 

W- . 

£.t. 5. If .£197. 1 11-. 6if. be given for 23 pieces of cloth, find 
to the nearest penny the price given for each piece. 

From the last A'a-., it appears that -;£8. ir.f. Qit. a. piece would 
give 151/. too little, and ;^8 lu. lorf. would give Hif. too much ; 
hence, to the nearest penny the price would be £i,. m. lod. Ans. 


AND 


Examples XLIll. 

1 . On Sunday 1 spent no money, on Monday A’j.43. I4«., on 
Tuesday A^.5i. 12a. 8yi., on Wednesday 46 143. 6/., on Thursday 
/Cs.^2. Sa., on Friday Aj.33. rga. 6/i., on Saturday Rs.26 43. ; find 
my average daily expenditure during the week. 

2. The daily receipts of a grocer for the week are as follow ; — 

Monday AT.47. too. 2p. •, Tuesday A.t.56. 8«. ; Wednesday A’5.'/8. 

7a. ; Thursday (being a holiday) nothing ; Friday A.r.39. 73. d,p. : 
and Saturday AT. 159. 133. 2p. ; find his average daily receipts 
(T) excluding Thursday, and {2) including Thursday. 

3. Find the least sum of money that must be subtracted from 
^663, 14,?. 8rf. to make the remainder divisible by 37. 

4. Deduct AT, 26. 133. tp. from A’y.jfid. 83., and divide the 
resulting sum equally among 29 persons to the nearest pie ; how 
much will each person receive, and how much will remain over ? 

5. The average price of a quarter of wheat for 19 years was 
56.9. 8(f. a quarter i for the first five years the average price was 
6t.r. a quarter, for the ne.\t 4 years jSr. o^d, for the next 7 years 
53J. find the average of the last 3 years. 

6. Find the nearest sum of money to AT. 3339. toa. lOp. that 
ran be divided by 29 without remainder. 

7. The mean height of 6 mountains is 10357 feet : find what 
the height of the seventh mountain must be, in order that the mean 
height of the seven mountains may he 10643 ft- 

8. 120 tons of coal are purchased for .^87. l6.f. gd •, find to the 
nearest farthing the price at which they must be retailed per ton, so 
that no loss may be incurred. 

9. F’ind the least sum of money that must be added to Aj,36sS. 
133. 471. to make the sum divisible by 127. 

10. A tradesman’s average annual income from 1830 to 1850 
was AT.3744. 133. 4p. In 1830 his income was A,v.3699. 63. 8/ a , and 
in 1851 his income was Jis.^6oOi 83. Sp. ; what was his average 
annual income from 1831 to 1851 (inclusive)? 


181. Gain and Loss. 

The price at which an article is bought is called its cost price ; 
that at which it is sold, its selling price. If the selling price be 
greater than the cost price, it is gain ', if less, it is loss. Hence 
the dilVerence between the two prices is the. {.ww or 

(t) Given the quantity sold, and .also the cost and selling 
prices, to find the g.ain or loss. 
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Ex. 1. A person bought 524 yards of cloth at A-f.y. 14a. 6fi. per 
yard and retailed it at Es.8. 2a. 4p. per yard ; what was his profit ? 

Selling price per yard=/?J.8. 2a. 4p. 

Cost = Rs.-j. 14a bp. 

gain per yard= yi. iOp. 

.-. gain on 524 yards = 3a. 10^. x 324 - ft’-L 1 2 g. 8rj. 8p. A ns. 

Ex. 3. A trader bought 1763 yards of cloth at 6.r. iid. per 
yard and retailed it at jj. per yard ; what was his loss ? 

Cost price per yard=6j. iid. 

Selling price • ” S-t- 3^^ 

loss per yard = I J. 

loss on 1763 yards = IJ. 7j(/.X 1 763 43- 4-t. loW- 

(2) Given the gain or loss, and the cost and selling prices, to find 
the quantity sold. 

Ex. 3 A mercer bought some gloves at 2r. ai-rf. a pair, and by 
selling them at 3^. per pair, gained £,<). 6s. ; bow many pairs did 
he buy ? 

Selling price per pair = 3f. 6d. 

Cost.. =2r. 2\d. 

.-. gain per pair= ir. 3jrf.=62y. 

Now, the whole gain=;£9 6j. = 8928y. 

the number of pairs bought = 8928 -4-62 = 144. Ans. 

Examples XLIV. 

1. A person bought 300 yds. of cloth at Rs.y. 14a. per yard and 
retailed it at A’j.8 . 2a. per yard ; what was his profit ? 

8. A person gave f?r,2oo for 48 cwt- of goods ; what does he 
gain by selling them at a cwt. ? 

3. A man buys 35 sheep for /i;r.36o and 30 more for Aj.460 ; 
what will he gain or lose by selling them at A?.r.i5. 4<t, each ? 

4. A merchant bought 35 pieces of cloth measuring on an 
average 29 yards each at 3^. lotrf. a yard, and sold them at sr. yd. 
a yard ; what profit did he make ? 

5. I bought 360 yds. of cloth at A’r.2. roa 87?. per yard, of which 
1 sold 210 yds. at Rs.y ga. 4p. per yard ; but the article advancing 
in price, sold the remainder at A.r.4. 8«. per yard ; what did I gain 
on the whole? 

6. I buy 84 books at A^.i. 15a. 8p. each, and sell them at a 
profit of Ar.70 f what is the selling price of each ? 

7. A shop-keeper purchases 35 reams of .scribbling paper at 
Rs.y, 4a. per ream ; the carriage of the paper costs Aj.4. 1212. He 


sells it at 83. 8/5. a quire with the exception of the out-side quire.s of 
each ream, which he sells at 53. a quire. Find his gain. 

8. A grocer gave Rs.pOO for 16 cwt. 2 qrs. 18 lbs. of sugar, and 
he lost Rs.J2. 6a. by retailing it ; at what rate did he sell it per ib. ? 

9. I buy a number of books at i?e.l. 6a. each and sell them 
at Re.i. 103. each. If I thereby make a profit of AV.23, how many 
books do I buy ? 

10. A person gives /iLf. 5 56. Sa. for a certain number of gallons 
of wine. He sells it at /?J.2. loa. a gallon, and thereby makes a 
profit of Ar.36. 12a. How many gallons does he buy ? 

11. Find the cost of 20 dozen bottles of wine at A.r.2. 73. S/5, per 
bottle ; and if 3 bottles be spoiled, what will the merchant gain by 
selling the remainder at Rs.2. ioa. %p. per bottle? 

12. A cabinet dealer bought chairs atA’^.u. 153. a piece, and 
lost A’^.q. 123. by selling each at 2a. How many chairs did 
he buy ? 

13. A person lays out ;^43- 9^- in spirits at 5^. 41?. a gallon ; 
19 gallons leaked out in the carriage ; he however sold the remainder 
at 7^. 6d. a gallon ; what profit did he make ? 

14. A merchant bought 7 pieces of cloth, each 27 yards, for 

;^55. I2i‘. ; and sold 56 yards at jr. 3^1/. per yard and the rest at 

62. Srf. per yard. Find his whole gain. 

15. A merchant laid out A.T.693 in spirits which he bought at 

Rs.6. 6a. %p. a gallon ; he retailed it at Rs.Z. 43. a gallon, making a 

profit of Aj.ns. 83. How many gallons must he have lost by 
leakage ? 


182. Barter and. Exchange. 

When we barter we give or take one sort of goods in ex- 
change for another of a different sort which is regarded as an 
equivalent. Hence, to find how much of the first sort be given in 
exchange for a fixed quantity of the second, we must first find the 
money value of the second sort and then find what quantity of the 
first sort is of equ al value. 

Ex. /. How many pounds of tea at 3J. 2\d. a lb. must a grocer 
give in exchange for 35 yards of cloth at 12s. a yard ? 

I2J. 4ld- S64g- 3^- i54)2079o(i35 



183. Allotment. 

By allotment we divide a 
a proposed nutnber of parts and ■ 
each part! 


m quantity in a certain vvay into 
ascertain the actual amount of 


the number of lbs. of sugars 700. Ans. 


Examples XEV. 

1 . How many dollars of 4J. each 


exchange for 4950 thalers of 2.r. i il-rf. each ? 

2 . How many francs of 9]<f. each will be given in exchange for 
475 thalers at 2s. ii In', each? 

3 . How many lbs. of tea at Re.\. (.)a. a lb, must be given in 
exchange for 46 yards of silk at AV.4. O'l. 2p. a yard y 

4 . A man exchanges 45 sheep at /\’.r.22. I4«. each and 37 pigs at 
A’r.36. 12a. each for 13 o.xen at /(’j.173. 4a. each, the difference being 
paid or received in money ; how much does he pay or receive ? 

5 . The Calcutta rupee is worth t.r. iri/rf. each ; how many 
must be given for £gZ%. 16s. Zd. ? 

6. How much coffee at is. lo'^d. a fb. should be given in 
e.\change for yslbs. of tea at 3.r. 4d. per lb. f 

7 . How many yards of cloth worth 3.r, 7id. a yard must be; 
given in exchange for 144 yards worth i8.r. a yard ? 

8. How many Rubles at 3.1. 4.^rtl. each are equal in value to 378 
Napoleons, at 15.5. each ? 

9 . What quantity of tea at Ai'.a. 6fli. 6/.. per lb., must be given 
in e.xchange for 5 cwt. 2 qrs. of sugar at Rs.3. is-i. per stone ? 

10 . A person e.\changed i8 dozen of wine for a gold snuff-box 
weighing 8 oz. 13 dwts. 10 grs. valued at ^4. io,f. an oz. What did 
he value his wine at per dozen ? 

11 . gives yv 98 gallons of brandy worth A’jt. 12. i2i«. a gallon! 
and gets in return A'.t.409, 8«. and 576 yards of doth j what is the 
value of the clotli per yard ? 

18 , A man sold 53 horses at A’r.i68. iiu, 475, each, and wiili 
the money he received for them and Rs.ggo more be bought 355 cows 
and a certain number of calves ; he gave for 198 of the cow's A’.raz, 
20. a head, and for the rest of the cows A'r.iS. ba. Zp. a head, and for 
the calves AV,i4. 6«, a head. How many calves did he buy ? 


ALLO'raiENT. 


How many sovereigns, half-sovereigns, crowns, llorins, 
ix-pences anti ihree-nences, and of each an equal number 
!i ;£67. i6r. 3</. ? 


Since every collection of one of 
each of these coins amounts to 
3S.f. 9tf. ; therefore there will be 
as many coins of each kind as 
£6y. ifu-. 3t/., contains 381-. qrf. 
Hence the number of coins of 
each kind = 35. Ans. 


An equal number of n 


, women and boys etirned 


.556. S«. in 6 weeks ; each man earned A’lj.i. 2ti. 87). a day, each 
man loa. and each boy 6,«, ; how many tvere there of each ? 

Re. a. p. Rs. a. R.i. a. 

I 3 8 “a man’s daily earning. 92 12 556 8 

10 o = a woman’s 16 16 

- — 6...J =‘'1 boy’s r484n. S904«. 

Rs ,2 3 4 = total daily earnings. 


Rs.!)2 12 o = earnings of 6 weeks. 


1 . Divide ;^39 into four equal numbers of guineas, half-guineas, 
crowns and half-crowns respectively. 

2 . An equal number of gold-mohurs, rupees, eight-anna pieces, 
fomvanna pieces, two-anna pieces and pice amount to A',r.447. 4«. 
ips. i hovv many of each sort are there ? 

3 . An equal number of guineas, pounds, half-guineas, crowns, 

balf-crowns and si.t-pences amount to ^714 ; how many of each are 
there ? ■ 

4 . An ec|Li:i! number of rupees, b.alf-rupees, quarter-rupees, 
two-anna pieces, double- paisas and paisas amount to A',9,8o3,' gre. 
2ps. ; find the number of each. 

5 . At the end of a week ^^54. 3^. is paid in wage.s to an equal 
number of men, women and boy.s ; a man is paid 4,f. 6rf., a woman 
3r 3rf. .and a boy i.r. g.'f. a day, ; how many of each class are there 

6. Tithes of the value of ,^^448., ror, are commuted for an equal 
number of bushels of wheat, barley and oats ; hoiv many bushels of 
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each kind will be received when wheat is sold at 7,r. sr/. a bushel, 
barley at 4.r. gd., and oats at 3r. $d.l 

7- /I’j.yso is paid in wages at the end of the week to a certain 
number of men, twice as many women, and three times as many 
children , each man earns Rs.2. la. up. a day, each woman Re.i. 6a. 
and each child Re.i. 2a. 8J>. ; how many children are there ? 

8. A bag contains a certain number of rupees, twice as many 
half-rupees, five times as many quarter-rupees, and eight times as 
many iwo^anna pieces, and the value of the whole sum in the bag is 
R.s.2y2. Find the number of each. 

9 . One farm produced iii times as much rice as another ; both 
farms produced 1776 mds. 10 sr. ; how much did the smaller farm 
produce ? 

10 . How many packets of tea of i tb. 8 oz. and i lb. 12 oz. res- 
pectively, an equal number of each, can be made out of a chest of tea, 
111 which the tea weighs i cwt. i qr. 3 lbs. ? 


184. Mixtures. 

When several articles of the same kind but of different qualities 
or value are mixed together to lorro a compound, it is called a 
mixture. The parts forming the compound are called ingredients 
or components of the compound. 

(i) Given the quantity and price of each of the component 
pans, to find the price of the mixture. 

E.t. r, A mixture is made of 9 gallons of spirit at R.i.b. 4a. 
per gal., 16 gallons at AV.g. 6«. and 90 gallons at Rs.ii. 2a. •, what 
is the value 0/ a gallon of it ? 

The cost of 9 gals. = AV.6. 4a. x <j=Rs. 56. 4a. 

...16 gals.=A.f 9. 6 a.xi6 = Rs. 150.03. 

1 90 gals. = yt'.t.n. 23 . X 90 = As. 1 00 1 . 4 3. 

the cost of 115 gals. ^Rs.1207. 8a. 

the cost of I gal.= As.1207. 83 . -m 15 ^ /fa. to. 83. Ans. 

Ex. 3, A man buys i6 lbs. of tea at Rs.2. ta. per tb., 12 lbs. at 
Rs.2. 53. 4 p. per lb., and 24 lbs. at Aj.2. 6a. lo/i. per lb. At what price 
per Ih. must he sell the mixture, so as to gain A’,r.35, 123. on the 
whole ? . 

The cost of 16 lbs. = Aj.2. 23 . xi6 = /*. 34. 03. 

12 lbs.-=Aj.2. 53. 4;!). XI2 «Aj. 28. 03 . 

... . 3 4 lbs. = Aj.2. 63. lop.X24 = Rs. 58. 43, 

the cost of 52 lbs.- := Arrr2br~43. 

Gain=. 7 f.t. 35. 123. 

selling price of 52 tbs. =A’i.i56. 03. 

selling price per lh.=/i!r.i56-r-52=yf£^ Ans. 
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( 2) To find the quantity to be added to a mixture under certain 

Ex. A pipe of wine containing 126 gallons is bought for 
^112; how much water must be added to it to allow of its being sold 
at i7.r. (id. a gallon ? 

;!SiI 2 =U 2 X 20 X I 2 (l'= 2688 orf. ; 17^. bd.== 2 lod. 

Now the quantity sold for £111 at lyr. 6d. a gal. = (268So-f-2io) 
or 128 gallons. 

the quantity of water mixed = (12S - 126) or 2 gallons. Ans. 

Ex. 4. If a person gives 5 56. 8a, for 184 gallons of wine ; 
how much water must be added to it, if he wishes to sell it at /is.2. 
10a. a gallon and make a profit of Es.26. 12a. ? 

The selling price of the mixture = 7 ?j.556. 8a.+Es26. 12a. 

= Rs.sgs. 4 a.= 94 g 2 a. 

Also the selling price per gal. = /?j.2. ioa.=42a. 

/. the quantity sold =(9492-5- 42) or 226 gallons. 

the quantity of water added“>(226 - 184) or 42 gallons. Am. 

Examples XL VII. 

1 . A grocer mixes 40 Ihs of lea at Re.i. 3a. a lb., 48 lbs. at 7 v.’^.i. 
5rt. 6p. a lb and 64 lbs. at Re.i. 93. top. a lb. ; find the value of i lb. 
of the mixture. 

2 . A grocer mixes 3 cwt. 24 lbs. of sugar at 6^d. per St. with 
2 cwt. 64 lbs. at 4id. : at what price per lb. must he sell the mixture 
so as not to lose oy the sale ? 

3 . A tea merchant mixes 25 lbs. of tea at 143. a lb., 40 lbs. at 
Jie.i. 33. 4p., and 27 lbs. at AV.i. 93. 4/1. 1 at what rate per lb. roust be 
sell the mixture, so as to cain AV.23. 23. on the transaction ? 

4 . How many lbs. of tea-dust (which cost him nothing) must be 
put in the above mixture, to enable him to sell the tea at Re.i. 33. 4p. 
per R). and gain at the same time A’j.4. 43. on the transaction 9 

5 . A tr.ader buys 756 cwt. of sugar at Rs.ig. 73. 8 / 9 . per cwt. 
with which he mixes 1921 cwt. of sugar which cost him Jis.2l per 
cwt. : at how much per lb. must he sell the mixture in order to make 
a profit of Rs.73g6. ui. 4/. ? 

6. A grocer mixes 19 lbs. of tea at ur. loild. per lb., 26 tbs. at 2S. 
S'^d, per lb., and 27 tbs. at 2s. 6:}di per lb. ; at how much per lb. must 
he sell the mixture so as to gain ^2. 34’. 43?. on his outlay ? 

7 . A spirit merchant mi.xes 26 gallons of wine at 12s. 3d. a 
gallon with 39 gallons at 13s. 4d. a gallon ; how many gallons of water 
must he add to the mixture so as to sell it at loj. gd. a gallon ? 

8. A man bought 150 eggs at 2 a penny, 150 more at 3 a 
penny, and mixed them and sold the whole at 5 for 2</., how much 
does be lose? 
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9. A grocer buys 4 cwt; of sugar at b/iT. per lb. ; and S ew t. at 
per tb. He .sells 6 cwt. at per lb. ; at vvliat rate per fb. must 

he sell the remainder so as neither to gain nor lose ? 

10. .A merchant bought 84 gallons of whisky at /i’r.8. 6«, 
a gallon, and sold it at yc.v.8. 4a. a gallon, making a protit of 105. 
How many gallons of water did he add to the whisky v 


185. Income and Expenditure. 

Income including taxes and otlier rate^ is called gross income, 
hut excluding these, it is net income, What a man lays by out ot 
his income after meeting all necessary expenses, is called his 

savings. 

£x. j. On the reduction of the income-tax from qd. in the 
pound to 4tf., a person saves £,2C). 15^. lorf. ; find his gross income. 

£2q. isr. iorf. = 7i50rt'. = savings. 

He saves (,9-4) or 5/3! in every £ of his income. 

gross income requirecl«=;£t7t 50-8-5) or ^^1430. Ans. 

■ Ex, 3. A man has a yearly income of yv’ji'.4867. 8a. and sets 
aside Rs.hy> for charity, insurance and other purposes. What is the 
greatest sum he can spend per week, without getting into debt ? 

Rs. a. p. Hence we see that he may 

4867 8 0= yearly income spend A'.f.8i. 7a. \op . every 

630 o o»a charity, &c. week, and nave over at 

C2 I 4[ 4^.37 11 0 = yearly expenditure, the end of the year. If he 

V spends Ab.81. 8«. per week 

/vV.8l. 7 10.. .8/. he will run into debt. 

Examples XltYIII. 

1. A man’s annual income is y?.t. lo, 000 and his daily expe.nses 
are fJr.iS- loa. 4p. : how much does he save in 9 years ? 

2. A man’s income in the year 1895 was A’,r, 52 50, out of which 
be saved /?j'. 1691. 4«. ; what was his average daily e.xpenditure ? 

3. A man spends .ffs. 105. I4fl!. in a week; how much does he 
spend in a year of 365 days ? 

'4, If a person spends in 4 months, as much as he earns in three, 
how much can he . lay by annually, supposing (hat he earns AV.2505. 
every 6 months ? 

6- What annual income would enable a person to spend Sr. qd. 
a day and save i6r. lo^rf., every calendar month ? 

6. If a person has an income of .^535. ty.r. 6ff. a year, and he 
spends daily .^l. 3.1. lOjJvf.j, how much will he .save at the end of 
-vthe.year. i . ■ 


a. U a person's yearly income be £ 65 . I 2 j. 6/1. and he layby 
,£'.:o a year, how much does lie spend per day ? 

10. A person has an income of Rx.67o6. 12a. 6/., and for the 
first 7 months he spends on an average A’r.588. 6a. 6p. a month ; 
how much must he .spend during each of the remaining 6 months, so 
as not to run into debt ? . 


186. Division of money. 

When a given sum of money is divided among a numl.ier of 
persons in a proposed way, the amounts they severally receive are 
called their respective shares. 

Ex. I. Divide ;£i6. 5.?. 6d. among A, B and C, so that A may 
nave ^i. 2s. (i/i. more than B, and B ifir. gi/. more than C. 

£. s. d. 

Here if has o 16 g more than C ; 

and A ... i 2 6 more than B. 

A ... I >9 3 more than C. 

Now, if we take away these sums, to be subsequently given to B 
and A respectively, their shares will be equal to that of C. 

Hence we have 

.9. d. £. s. d. £. s. d. £. s. d. 

[6 g 16 56 4 9 10 4 Q 10 

I 19 3 2 16 o 2!L_ 9. -L-I?. . ._.3 

£2 16 0 3)»3 9 6 £5 6~'7 £^ 9 ’ 

.£4' 9 10 

yl's share= ;^6. qs. id. ; -^’’s ;.hare=^5;_6r;_7£ ; 
and 6'^s shares ;{^4. g.? lonf. 

E.r. 2. Divide R.i.wy. tin. among A, B and C, so that A nia; 
receive twice as much as B, and />’ twice as much as C\ 

U Cs share is l, i?’s share is 2 and A’s shave is 4 

Now, t-H2 + 4 = 7 i 7 )/ix.ii7. na. 

Rs. 16. i3(j. 

C's share —Rs.i6. 13a. I 

if’s share = A’r.i6. tsrt. X2=ii’,r.33. io«. M«.v. 
and v4's shavei=A’j.i6. 13a. X4 =Aj. 67. 43. ) 
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Ex. S- Divide i?5.24i5 among 5 and C in sucli a way that 
for every f?j.20 that A gets, .ff gets Tff.iS, and Cgets A’j. il ; how 
much does each receive ? 

2o+is + ii=-- 46 : 46 )Af.24is 

Rs. 52. 8tt. 

j 4 ’s share=/?r.52. 8a. >:2d=i?4.io5o 

5’s share = f?r.S2. 8a. x 15 = ffj.ySy. 8a. [- Ans. 
and Cs share=f?J.52. 8a. x ii=/?j'.577. Sa, j 

Examples XLIX. 

1. Divide 24. ga. n-p. among yi, R and C, so that B may 
have f?.r.3. sa. 47S. more than ^4, and Cs sh.are may be double of A”s. 

2. Divide f?J.73- 4'2- 6A between two men so that one may 
receive as much again as the other. 

3. Divide &.1845. ga. Ctp. equally among 39 persons ; and 
supposing IS of them to have received their portions, and of the 
rest only 21 to appear ; how much might be given to each of these ? 

4. Divide ;^2o. is 6d. into two sums of money, one of which 
contains as many half-crowns as the other contains shillings. 

5- Divide /?f.24Sis among A, B and C, so that A may have 
7?.f.r786. I2fl. more than B, and C Rs.yt^y. 5a. less than B. 

6. Divide 4?r.2S09. 14a. among A, B and C, so that B may 
receive 3 times, and C 5 times, as much as A. 

7. Divide 5^. 7irf. among 3 men, so that one of them 

may have 15 guineas more than either of the other two. 

8. A purse and the money it contains are worth /?.r. 19. 4a., and 
the money is 10 times the value of the purse ; how much does the 
purse contain ? 

9. Divide f?j.690 between A, B and C, so that where A receives 
Rs.xo, B may receive Rsyt, and where B receives Rs.20, Cmay 
receive Rs.^o. 

10. The sum of /t’^.473. 6a. 4^, has to be divided among 
5 persons, so that the first has 20 shares, the second 17, the third 12, 
the fourth 8, and the fifth 5 ; how much will each receive ? 

11. Divide ;£li9. x(>s. -^d. among 36 persons, in such a way that 
17 of them may each receive i8,v. qd. more than each of the rest. 

12. Divide f?j.68427. 3a. up. among 3 persons, so that the first 
shall have f?,r.5687. 2a, Sp. more than the second, and the second 
A’^.yaSg. la. d,p. more than the third. 


187. Men, Women and Boys. 

Ex. I. Divide /f.r, 156. 4a. among 7 men, giwotnen and ii boys. 


KN, WOMEN A 


150YS. 
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SO that each man may receive three times as much as a boy, and 
eacli woman twice as much as a boy. 

The 7 men will receive as much as 7x3 or 21 boys and the 9 
women as much as 9x2 or 18 boys ; therefore 7 men, 9 women and 
f i boys will receive as much as 21 + 18 + 11 or 50 boys. Thus, 

7 men =21 boys Us. it. 

9 women =iS ... f 5 U56 4 

II boys =--11 ... 5 o|io) 31 4 

5 ° A’.f.3 2 

Hence a boy.’s share = A\r.3. am., 

a woman's— A*r.6, ja., and a man’s = 7?.r.9. 6a. 

Ex. 3. A man and a woman together have A.v.40. 6a. 8/., a 
woman and a boy together have Rs 30. 8a., a man and a boy to- 
gether have A?r,3S. yn. 6p. •, find how much a man, a woman and a 
boy together have. 

Here, adding the three given items, we have 
twice a man’s money+twice a woman’s money + twice a boy's money 
= /?j.40. 6a. 87>, + /{'J.30. 8a. + /C.r.33. 7a. 6p. = Rs 106. 6a. 2p. 

a man+a woman + a boy together have Ks.\o6. 6a. 2p.-¥2 
= A’r.; 3 . ^g. lA A m. 

Examples L. 

1 . Divide £2. lot. \o\d. between 3 men and 2 women, giving 
to each of the men 3 times as much as to each of the women. 

3 . .A gentleman divided /fj.103. 2a. among 12 men, 16 women 
and 30 children | he gave to each man twice as much as to each 
woman, and to each woman three times as much as to each child. 
What did each woman receive? 

3. Divide ??.r.39q3. 8a. among one man, one woman and 15 

boys, in such a way that the man’s share is 10 times, and the woman’s 
share 3 times as much .as that of each boy ; what is the value of the 
share of each ? , 

4 . Divide At.ssoi ga. among 4 men, 6 women and 8 boys, 
giving to each man double that of a woman and to each woman 
triple that of a boy. 

5 Divide ;^i 5. 6.5. among 12 men, 17 women and 26 children, 
in such a way that a man shall receive 3 times as much as a child 
and a woman twice as much as a child : what does a woman receive v 

6. Divide rrji. 4a. .among 20 women and 25 men, so that 
each woman may receive Rs.y. 8«, more than each man ; how much 
will each woman receive ? 

7. If 20 men, 40 women and 50 children receive f?r.350o among 
them for 7 weeks’ work and 2 men receive as much as 3 women 
or 5 children, what sum does a woman receive per week ? 
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8 . The weekly wages at a mill aniuiiiU to A’j.iStia. In the mill 
a certain mimber of women are employed at AV.i. 6 «. S/;, a clay, five 
times as many men at AV.a. ta-j. a clay, and 6 times as many boys 
atAV. I. 2/1. a day ; how many men are employed ? 

9 . A and JS together have A‘r.48, i4<r. B and C together 
have A’r gS- loa. bp., A and £' together have A’r.54. S«. up. j bow 

10 - A goat and a lamh are together worth A’.t.h. loa., a goat 
and a call are together worth A’.r. 10. 4a. 8/, ; and a calf and a lamb 
are together worth A’.f.8. Srt. bp. ; find the price of a goat, of a laml) 
and of a calf. 

Examples worked out. 

Ex. I. A man has a certain number of pice, twice as many two- 
amia pieces, three times as many four-anna pieces and four times as 
many rupees. If the total amount be A’j.501. ga., find the number 
of coins of each kind. 

Here, i pice-t-3 two-anna pieces + 3 four-anna pieces -I-4 rupees 
=(r + i6-i- 484-356) pice= 33 i pice ; and Es.^oi. 9a. = 33 ioo pice, 
the number of pice =(33 too + 331) or too. 

Hence, no. of two-anna coins = 3 x 100 = 200 ; the no. of four-anna 
coins = 3X too =300, and the no. of rupees = 4X 100 = 400. Ans. 

Ex. 3. A rhan died on June 2 Monday, iSgo, having lived 
23025 days exclusive of the day of his death. Find the day and date 
of hts birth. 

A year = 365 days ; therefore 23025 clays -5- 365 = 63 years 30 days. 
Now in these 63 years, l6 are leap years (which = 366 days) ; therefore 
23035 days = 63 years4-(30— 16) days or 63 years 14 clays. 

Again, 1890-63= 1827, and reckoning 14 clays backwards from 
fune I, we come to May 19. 

Hence the man was born on iMay ig, r827. 

Now 33025 divided by 7 gives a remainder 2 ; therefore he was 
born on Saturday, reckoning 2 days backwards from Sunday. 

Ex. j. The total expenses of a family when rice is at A'.r.4 per 
maund are A'j. 55 ; when rice is at Es.^. 13a. per maund, they are 
AV. 52. 8a. (other expenses remaining the same) ; find his total 
expenses when rice is at 4. 4a. per maund. 

Here, a decrease of (A’j.4-A’.r.3. 12/1.) or 4a. per md. in the 
price office makes a decrease of (A’.r,55 -- A’.r.52. 8a.) or A'j. 2. 8«. 
=4oa. in the family expenses. 

Hence, quantity of rice consumed by the family = or 10 nicls. 
Therefore the e.xpenditure on nce = /?r.(4X to) or A’,i-.40 and the other 
expenses= ./&.(5 5 - 40) = 15. 


Now, the price of lo nids. at Rs.^. 4a. per ind.=»/iV.4. 4(r. x 10 
= yi’.f.42. Sa, 

Hence, the required expeiises=:yi’r.42. 8a. + Rs. 15= Rs. ; 7. 

£x, 4. A corn-merchant mixed 10 mds. of rice worth /i’r,4 per 
rid. with a certain quantity worth A’.r 3. 8ffl. per ind., and selling the 
ni.xture at A’j. 3. i3a. per md. gained A’r.io on the whole. How many 
tnds. of the .second kind did he mix ? 

By selling the first sort of rice at Rs.^. 12a. per ind. he incurs 
t loss of (/?.r.4 - A’.>'.3. 12a.) or 4a. per maund ; therefore the loss 
in lomd.s. = iox43. = 4oa. = /fj.2. Sa.. 

Now, gain per md. on the second sort — (A.v.3. 12a. - A’ .r. 3. 8a.) 
= 4a. and as he shall have to make altogether A’j.io-I-A’j. 2. 8a. 
or ^.9,12, Sa. = 20oa. 

the quantity required=»^:f- or ^ mds. Ans. 

Ex. S' A gotuala mixed milk worth A’r.y per md. with twice as 
much worth A’j.5. 8a. per md. and having sold the mixture at Rs.6. 
4a. per md., cleared A’r 10. 8a. on the whole. How much did he mix 
of each sort ? 

The cost of I md. of first -t- 2 mds. of second^ As.y x i + Rs-S 8a. 
X2i=Af.i8. 

the cost of I md. of the mixture^ A.r.l8T-3 = Ar,6, 

The gain per md. = Ar.6. 4a. - A^.6 4a. and the total gain is 
A’s.io. 8a. = 1 68a. 

the whole mixture contains -f- or 42 mds. 

Now, I -l-2«3 ; /. quantity of first sort=42-i-3= 14 mds. 

and ... second ... =14x2=28 mds. J 

Ex. 6. A supply of water suffices for 60 days if 10 rnaunds leak 
off every day, but only for 55 days if 15 maunds leak off daily. Find 
the total quantity of water in the supply. 

In the first case 6ox 10 or 600 mds. leak off altogether, while ir 
the second 55x15 or 825 mds. leak off. 

/.for (60-55) or S days’ use (825 600) or 225 mds. of wate; 
are required. 

/, for daily use (225-1-5) or 45 mds. of water are required. 

Now, taking the first case, we find that the supply lasts fo: 
60 days; and m that time (60x45) or 2700 mds. are required fo; 
use ; and 6ox 10 or 600 mds. leak off. 

Hence the total quantity reqd. — (2700 -J-6oo)rads. = 3300 mds. . 4 «.r 

Ex. y. On changing 3 four-anna pieces, I received 36 coin; 
in single and double pice. How many did I get of each? 
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Now had all been single pice, I would have received 48 ; but as 
1 received (48-36) or I3 single pice less, and the difference between 
a double and a single pice is one pice, 
the number of double pice=i2 
and single pice= 36 — 

Ex. S. A man has three estates, and his incomes from the second 
and third are respectively twice and thrice as much as from the first. 
He has to pay an income-tax of 8 pies in the rupee for the first, 
ta. in the rupee for the second, and la. 4^. in the rupee for the third. 
If the total income-tax be f?x.8o, how much income does each 
estate yield ? ; . 

Supposing his income from first to be his income from 
second = if J.2, and from third 

Also, for the first he should have to pay (i x 8) or Sp. in the I?e. 
... second ... .. (2xi2)or 24A in the 

third ... ... (3X16) or 48^. in the if i?. 


the total tax amounts to (8-h24-h48) o: 
Also i?j.8o = (8ox i6x 12) pies, the total ti 
Hence, income from first=ifi.(8oxi6x 12 

second=... 192 X2 

... ... third =... 192x3 


o pies in the rupee. 

^•8o)=/fj. 

= A>,r. 

■=if.r. 576, 


r. S76J 


Ex. 9. A gave B as many sovereigns as is expressed by the sum 
of all the numbers that can be formed by different arrangenqents of 
the digits 2, 4 and 7 taken all together ; and B gave A as many 
six-pences as is expressed by the sum of all the numbers that can be 
formed by different arrangements of the figures 4, 5, 8 and g taken 
all together. Who is the gainer and by how much ? 

The sum of all the numbers that can be formed by different 
arrangements of the digits 2, 4 and 7 taken all together»»2 x (2 .1-4 
+7)x(io®-l-io+i)=2x 13X 111=2886. [See p, Page 70.] 

Similarly, the sum of the numbers formed by the different 
arrangements of the digits 4, 5, 8 and 9 taken all together=6x(4-f 
5 -(- 8 -f g)x(io^ + io*-l-io-f-i)=6X26x riii = i733i6. 

Hence A gave B 2886 sov. or ;i/(2886, and .5 gave ^4 173316 
six-pences or ;54332- i8.f- 

Therefore A is the gainer by (;^ 4333 . i8r. -^£2886) or ;^I446, 
i8j. Ans. , 

Miscellaneous Examples II, 

a-ip. take /fj.QoSga. 8a. anddivide 

3. How many Napoleons of IgA 9 Jrf, each can be obtained for 
5685 thalers of 2J. I liri; each ? 
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3 . How many Nobles are equivalent to ;^I9S. 13-?. 4<'z'. ? 

4 . 13 rupees, 9 half-crowns and 17 three-penny pieces amount 
10,^2. i6j. ; find the value of a Rupee. Find the value of a lac 
of rupees in English money, (i lac= 1,00,000.) 

5 . A dealer bought 9 horses at /fr.iiS. 13a. 4/j. each ; one 
died and the others he sold at a profit on each of Rs.n, la. Sip. 
Find his gain. 

6. The value of a mark being 13J. 4d.^ and that of a tnoidore 
27J., shew that there are twice as many farthings in 57 marks and 
57 moidores, as there are drams m i cwt. 3 qrs. 19 lbs. S oz. B di s. 
of sugar. 

7 . To a certain stock-in-trade A and together contributed 
joa., j 5 and C together f?j.35. 8«. and ..4 and C together j?.r.37. 

6a. j how much did each contribute ? 

8. A. boy receiving 4a. per week has za. stopped every third 
week ; if there are 39 weeks in a school year, how much does he 
realize in 4 years ? 

9 . A has A’j. 1003 . ya. %p. and B 1287869168: if receive 
from i>’ 22222 pies and A* from /i Rs.ii^. 15a. 6/., how much will 
A have more than B ? 

10 . Of 21 people 13 lose Ai.1163. 13a. (>p. each and 8 lose 
Ar.930, la. ()p. each. What is the average loss per man ? 

11 . A and B having an equal share in a heap of potatoes 
containing 86 maunds, A takes 24 mds. and B the rest, paying A 
Rs.27. iia. 4p. What is the worth of a maund of potatoes ? 

12 . A grocer’s bill amounts to Aj.iSqy. 8a. It happens to be 
made up of equal sums for tea at Re.i, 14a. %p. per seer, sugar at 4a. 
per seer, rice at 3a. per seer, and coffee at lia. per seer. How many 
seers are there of each sort ? 

13 . A person mixes together to lbs. of tea at Re.i. 4a. per lb., 
12 ibs. at AV.i. 6a. and 14 lbs. at 8a. per lb. He reserves 61 b. 
of the mixture for himself and sells the remainder at Ae.i. 13a, per 
ib. How much does he gain ? 

14 . A manufacturer employs 50 men and 35 boys who work res- 
pectively 12 and 8 hours a day during 5 days of the week, and half 
the time the other day ; each man receives 4a. and each boy la, 4p. 
an hour. What is the whole amount of ivages for a year 

15 . What quantity of water must I add to a pipe of wine 
which costs A.f.900, to reduce its price to Rs.^ a gallon ? 

16 . The yearly expense of a school is A’j. 1S993. ila. ,■ there 
is an endowment yielding A’i.485o. iSa. and subscriptions A’i.743. 
The rest is to be made up by the fees of the pupils of whom there 
are 217 ; what must each of them pay on an average..^' 
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17 - In what time will a tradesman, who gains loa. 8^. a day and 
spends 5(7. of it, be able to p.iy off a debt of y?j.2o8. ga. ? 

IS. A man’s weekly income is "ja and his quarterly 

expenditure is .A*r.iS2. How much will he save at the years end / 
(Byear=52 weeks.) 

19 . I buy So lbs. of black tea at Rs.2. 2a. per lb. and 20 lbs. of 
green at Rs.2. 12a. per lb. and mix them ; at what rate must I sell the 
mixture so as to gain la. 4/1, in the rupee ? 

80 . Divide two fields, one of 6 ac. 3 po. 13 sq. yds., the other 
of 4 ac. 37 po. 37 sq. yds., between A, B and <?, so that A's, no. of 10. 
= 7 )”s no. of sq. po. = C’s no. of sq. yds. 

21 . September 17, 1893, was Sunday. What day of the week 
was September . 17, 1891 ? 

83 , A wine merchant bought 2 pipes of wine at ;^2. 13J. qrf. per 
gallon. How much water must he mix with it that by selling a gallon 
of the mi.xture for £2. 6s. 87 , he may gain on the whole £14! 

83 . A factor bought 25 pieces of cloth for AV. 185000 at /f-nq 
loa. per yard. How many yards are there in each piece ? 

9A. A house and its furniture are together worth £3367. 2.t. 67 ; 
the house is worth 8 times the furniture. What is the house worth ? 

35. A man’s total expenses are /?j. 44, when rice sells at 
Rs.2. 8a. per maund, and 7ff.46. 4a. when rice sells at 7fr.2. i la. 
per md. What are his expenses when rice sells at Rs.3. 3a. per 
maund ? 

86. Two persons buy mangoes at 16 per rupee ; one sells at 12 
per rupee and the other 16 for Re.j. 4a. How much profit does one 
make more than the other ? 

37. A man spending daily Wee. loa. 6 /. lays by A’li5o. aa. 
iij). in the year 1897 ; find his daily income. 

28 . I received 320 pieces in half-rupees and quarter-rupees in 
exchange for 100 rupees. How many of each did I get ? 

29 - A and B gave equa sums in buying 15 horses and 
22 cows, A took 5 horses and 17 cows and Al the rest. If a horse 
cost 7 ?j. 56. 8a. and a cow Rs.3^. loa,, how -should they settle the 
account ? 

30 . A man was born on the 1 5th of May 1762, and died on the 
17th of June 1825. How many days did he live, exclusive of the 
day of his death ? 

31 . A goldsmith manufactured 2 lbs. 3 dwts. 8 grs. of gold into 
rings, each containing 9 dwts. 16 grs. ; he Sold tlie rings at A.t.25 
each ; how much did he receive for them ? 
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33 . A grocer buys 40 lb.s, of tea at Am ; 1 art. per It), and also 
some cheaper tea ; he mixes the two kinds of lea and try sellins all 
the tea for 70,9.236. 411. at Re.i. iia. per tb. gains /tf.32. i-pt. fjp. on 
his outlay ; how many lbs. of the cheaper tea does he buy, and at 
what price per ft ? 

34 . Twice /i’s money = 3 times ZJ’s money, and the difference 
of their moneys is Jis.12. loa. How much has each ? 

35 A bag contains a certain number of rupees, twice as many 
half-rupees, 4 times as many quarter-rupees and 8 times as many 
two-anna pieces, and total amount in the bag is /I’.v.ioo. How many 
of each .are there ? . 

3 G. A, B and C contributed equal sums in purchasing 23 
horses, 28 covvs and 56 sheep. A took 7 horses, g cows and ig 
sheep, />’ took 8 horses, 8 cows and 17 sheep, and C the rest. If 
the price of a horse be 7 iV .68 8rt., of a cow 7i‘2.44. lOrt. and of a 
sheep A’r. 7 . fi«.| which of them shall have to pay and which to 
receive, and how much ? 

37. A landowner has three estates. The first estate yields an 
income of A’.r.3Qoo, the second A.9.4200 and the third /fj.6350. If 
the rate of ta.x be i«. in the rupee for the first, irt. 4 /a in the rupee 
for the second and la. in the rupee for the third, how much tax 
has ha to pay altogether ? 

38 . Divide A.f.7890 among A, B and C in such a way that A 
may receive ^2.125 more than twice as much as /?, and C Rs. 2^0 
more than thrice as much as A 

39 . A certain weight of gold worth Rs 20. I4rt. ()p. per tola 
is mi.xed with an equal weight worth Ar.iS. 6a. tp. per tola. 
Determine the weight of gold, so that by selling the mixed gold at 
A’j.ig. I4'r. (ip. per tola, a goldsmith may clear Ax. 12. 8a. on the 

40 . In making 50 benches, the cost of each for wood is Ke.i. 
2a,, for labour 13a., for polish 2a. and for screws la. How much is 
gained on each bench by selling the whole lot for Ax. 1 12. 8a. ? 

41 . The 15th of May 1890 was Thursday. What day of the 
week was the 27th April 1790 ? 

43 . The cost of maintaining a family is Ax.122. 8a. when milk 
sells at 2a. per seer, and Ax.125. 12a, when milk sells at 2a. 3y>. per 
seer. Find the monthly consumption of milk in the family and the 
amount of other expenses, supposing the latter to be unchanged. 

43 . A besieged garrison has a supply of water for 50 days. 
Owing to a leak, however, in the bottom of the reservoir, 5 gallons 
waste every day, and then the supply suffices for ten clays less. Find 
for how many days the supply would suffice if 20 gallons leak off 
every day. ■ , 
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44 . kgowahi mixes 12 mds. 16 sr. of milk at Rs.6. ga. pet mcl 
with 22 nidL 34 sr. at Rs.y. 8tf. per md. He then add.s 1 md. 20 sr. 
of \v.ater and sel's the mixture at 6 seers per rupee. How much does 
he gam or lose ? 

45 . Divine 7i’j.io256. 12,3. among three men, so that the rirst 
shall get /\’r.i35i. 4n. more, than the second, and A’.r.i 52 less than 
the third. 

46 . 8 men, 16 women and 24 boys earned /v.«.i36 in 8 days. 
A woman earns daily 2rt. more than a boy, and a man daily earn.s as 
much as a woman and a boy together. Hind how much a man, 
a woman and a boy daily earn. 

47. If 50 pieces of coin consisting of single and double pice 
make up a rupee, find the number of each coin. 

48 . A man died on the 7th .August, Thursday, i8go, having 
lived 2 1000 days (e.xclusive of the day of his death). Find the day 
and date of his birth. 

49 . A certain English landowner has three estates, for which 
he has to pay a total tax of .,Ji8o. His income from the second .and 
third estates are respectively twice and four times his income from 
the first. The rates of tax for the three are respectively i.f. 2rf,, i.t. 
3<f. and i.r. 4^. in the £. Determine his income from each estate. 

50 . A pays B as many rupees as is expressed by the sum of 
the numbers formed by all the different arrangements of the figures 
2, 3 and 4 taken all together, and B pays A as many double pice a.s 
is expressed by the sum of the numbers formed by the figures i, 2, 3 
and 4 taken all together and arranged in all possible ways. Who 
shall be the gainer and by how much } 

61 . Divide A’f.si. lort. among 8 boys, 4 women and 3 men in 
such a manner that a woman shall receive 2a. more than twice as 
much as a boy, and a man 4<z. more than as much as a boy and a 
woman together- 

60 . A man died on the i.st of August, Friday morning, iSgo 
He had lived 10000 days. Find the date and day of his birth. 

63 . Divide Wr. 1780, i3(t, into three such parts that the first 
part shall be /fi.125. 3n. more than the sum of the second and third, 
and the second part A’.f.ry, i 3 a. more than the third. 

54 . If the monthly expenditure of a family be ^'.9,57. 8«., 
when rice is at Rs.i^. (aa. per maund and A'j.jS, when rice is at /rj.4. 
da. per maund ; what should the expenditure be when rice would be 
at 7 i’r. 4 . 12a. per maund ? , . 

65 . What sum of money is that which being multiplied by 16, 
Ar 24 added to the product, the sum divided by 13, and ^1.3. 13(1. 
added to the quotient, the sum is AV. 7. 13a. ? 

56 . An equal number of men, women and boys together earned 
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JfsXn. 8a. in 5 days. A boy earns 2a., a woman 3a. and a man 50. 
daily. Find the number of boys. 

57 - A goldsmith mixes a certain number of tolas of gold 
worth yf.?.2o. 8a. per tola with twice that quantity worth A'.r.ip. 6a. 
per tola. On selling the mixed gold at /f.f.20 per tola, he gained 
/I’.t.lS. How much of each kind did he mix ? 

58 . Sound travels at the rate of 1 142 ft. per second ; what is 
the distance of a thunder cloud when the sound of thunder follows 
the flash of lightning after an interval of 9 seconds ? 

59 . A gives B 112 gallons of brandy at 32.V. 6rf. a gallon, and 
receives in return ^40. I2.v. 6d and 780 yds. of cloth. What is the 
price of the cloth per yard ? 

60 . There are 6 presses at work striking off sovereigns, halt- 
sovereigns, florins, shillings, six-pences and four-penny-pieces respec- 
tively. and each at the rate of 3500 per hour j find the value of the 
money struck off in 13 days of 9 hours each. 

61 . What is the difference in seconds between the Mahomedan 
year of 354 days 8 hrs. 48 min. and the Hindu year of 365 days 6 hrs. 
13 min. 30 sec. ? 

62 . If 6 hats cost as much as 2; pairs of gloves, worth /f4.i 
loa. a pair, how many hats can be bought for f?.t.6t6. 2a. 4p. ? 

63 . If telegraph posts are placed 66 yards apart and a railway 
train passes one in every three second.s, how many miles an hour 
is the train running ? 

64 . A person observed the flash of a cannon 7 seconds before 
lie heard the report ; how far was the cannon distant, supposing 
that sound moves at the rate of 1142 ft. per second ? 

65 . In how many days of 8 hours each will a person be able to 
count to lacs of rupees at the rate of 80 per minute ? How many 
will remain to be counted on the morning of the 26th day ? 

66. How much water must be mixed with 30 seers of milk 
worth 2a. per seer, in order to reduce its price to la. 6^. per seer ? 

67 . By the payment of 2S. id. in London a banker will give 
credit at Calcutta for a rupee ; how many rupees may be received in 
Calcutta for the payment of £^22^. 6s. id. in London ? 

68. If S oz of silk can be spun into a thread 2 fur. 20 po. long ; 
what weight of silk would supply a thread sufficient to reach to the 
Moon, if the distance be 240000 miles ? 

69 . A ship’s crew of 50 men have a supply of water for 30 days 
at 2 sects a head ; if they lose 125 seers, and find that they will be 
50 days at sea, what must be each man’s daily allowance ? 

70 . A landowner has four estates, for which he has to pay a 
tax of ff.T.76o. The second, third and fourth yield respectively twice, 


lATUICULATION ARITHMETIC. 


thrice and four times as much income as the first 11 the tax be 
levied at lo, 9, 8 and 6 pies in the rupee respectively, find the amount 
of his income from each estate. 

71 . A tradesman in India exchanges with a merchant in China 
as many maunds of sugar as is expressed by the sum of all the 
numbers that can be formed by the different arrangements of the 
digits 7, 8 and 9 taken all together, for as many pounds of tea as is 
expre.ssed by the sum of all the numbers similarly formed by the 
digits 3, o, 5 and 7 taken all together. How rouch tea does the 
Indian merchant get in return for 37 inds. of sugar ? 

72 . A man’s monthly expenditure consists of 5 mds. of rice, 
imd. 20 sr. of flour, 15 sr. of ghee and 2 mds. 15 sr. of milk. When 
rice CO, Sts A’f.3. 10a. 6/. per md., flour Rs.4. 12a. per md., ghee 

8«. per md. and milk A’j.j. 8tf. per md., the total expenses amount to 
/fj.130. loa. If the prices of other articles remain the same, what 
would his family expenses amount to, when rice would sell at A’j.4. 12a., 
flour at Rs.S- 4a-, ghee at Ar.4r. 8a., and milk at Rs.(j. 4a. permaund ? 

73 . A total weight of 12 mds. 10 sr. consists of a certain 
number of lo seer- weights, three times as many of 5 seer-weights, 4 
times as many of 2^ secr-weights, 6 times as many of i seer-weights, 
8 times as many of half seer-weiglus and 16 times as many of povva- 
vveights. Find the number of each kind of weights. 

74 . A certain number of sovereigns, twice as many crowns, 
S times as inany half-crowns, 8 times as many shillings and 12 times 
as many six-pences together amount to £2&. sr. ; find the numbers 
of each coin. 

73 . A man mixed 3 mds. of milk at A’j.4. 8a. per md. with 
a certain quantity worth Rs.4. 4a, per md, and three times that 
quantity worth R.r.3. J2a. per md. He sold the mixture at A,r.4, 
2ct. per md. and thus cleared A’j.15 on the whole. How much of 
theisecond and third sort did he mix ? 


CHAPTER IV. 

Numbers, Measures and Multiples. 

1. NUMBERS. 

188 . Numbers which follow a regular order increasing by 1 
are called consecutive numbers, The consecutive numbers com- 
mencing at I are called natural numbers. 

Thus, 4, s, 6, 7 , 8, &c. are consecutive, and i, 2, 3, 4, 5, 6, &c. are 
natural numbers. 



189- Numbers are either even or odd. 

Numbers are called even, whea they can be divided by 2 with- 
out a remainder, and odd when they cannot be so divided. 

Thus, 4, 8, 10, 16, &c. are even and 3,5, 7, 13, &c. are odd 
numbers. 

190: ^ laeaaure or factor of a number is any number which 

divides it without a remainder. It is said to measure the number by 
the Tinits contained in the 

Thus, 4 is a measure or factor of 24, because it is contained 
exactly 6 times in 24. Ail numbers have i lor a measure. 

191. An aliquot part of a number is any measure of it. 

Thus, 4 is an aliquot part of 20, for 4 is a measure of 20. 

193. A multiple of a number is any number which contains 
it an e.xact number 01 times. 

Thus, io8 is a multiple of 12, because 12 is contained e.vactly 
9 times in io8. 

193. A measure is sometimes called a Buhmultiple. 

Thus, 4 is a submultiple of 16. 

194. Numbers are either prime or composite. 

A prime uumher, or a prime, is a number which can be 
divided exactly only by itself and by unity. A composite number 
is a number which can be separated into factors each greater than 
unity, or which, in other words, arises from the multiplication of 
two or more other numbers, termed factors. 

Thus, 2, 5, 7, II, &c. are primes., and 4, 8, 10, I3, &c. are com- 
posite numbers. 

196. Two numbers are prime to each other, when their only 
common measure is i. 

196. One number is divisible by another when it can be 
divided by that other number exactly. 

Thus, 20 is divisible by 3, for 20 contains 5 exactly 4 times. 

197. The following Rules ate important, and should be care- 
fully committed to memory. 

(1) if a number divide a product of two factors and be prime to 

one of them, it must divide the other. 

Thus, if 4 divide 9 x 24, and 4 is prime to 9, then 4 must divide 
24, for 4 is a measure of 24. 

(2) If a number is divisible separately by two others which are 

prime to each other, it is divisible by their product. 

Thus, if 240 be divisible by 3, and by 4, where 3 and 4 are prime 
to each other, it will be divisible by 3 x 4, for 240= (3 x 4) x 20, 
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(3) If one number is divisible by another, any multiple of the first 

is also divisible by the second. 

Thus, 10 is divisible by 2 and 5 ; hence any number ending with 
o, being a multiple of 10, is divisible by 3 and 5, 

100 is divisible by 4 and 25, therefore all numbers ending with 
two ciphers are divisible by 4 and 25. 

1000 is divisible bv 8 and 125 ; hence all numbers ending with 
three ciphers are divisible by S and 125. 

Again, 1001 = 7 x ii x 13, and therefore 1001 is divisible hy 7, 1 1, 
and 13. Hence all numbers like 7007 or (7x1001), i8oi8, or 
(iS X 1001), 325325 or (335 xiooi) are all divisible by 7, ii and 13. 

(4) If each of two numbers is divisible by a third, their sum or 

difference is also divisible by the third. 

Thus, 8654= S650+ 4 and is divisible by 2, if 4 is ; 
4235= 4240- S . - - ••• 5 , if 5 is •, 

7336= 7400- 64 4, if 64 is ; 

78664= 78000+664 ... ... ... 8, if 664 is ; 

86184= 86086+ 98 and is divisible by 7, if 98 or (184- 86) is 
429375 = 429429-154 ... ... ... It, if 154 or (429-275) is t 

186459=186186 + 273 ... ... ... 13, if 273 or (459- 186) is. 

(5) If each of two numbers is divisible by a third, then the sum or 

difference of any multiple of the first and of any multiple of 
the second is also divisible by the third. 

Thus, 627=6oo + 20 + 7 = 6(99 + i)+2(g+i) + 7 

=6x99+2X9+6+2+7; 

.*. 627 is divisible by 3, if 6 + 2 + 7 is. 

7363 = 700o+3oo+6o+2=7(99g+i) + 3(99 + i) + 6(9+i) + 2 

= 7x999 + 3X99+6x9 + 7 + 3 + 6 + 2; 
7362 is divisible by 9, if 7 + 3+6+2 is. 
82654=80000+3000+600+50+4 

= 8(9999+ i) + 2(iooi-i)+6(gg + i) + s(n-i) +4 
=8x9999 + 2x1001+6x99+5x11+8-2+6-5+4; 

.■, 82654 is divisible by II, if (8+6+4)-(2 + 5) is. 

(for 9999, 1001, 99 and II are all divisible by II.) 

198. Criteria of Divisibility. 

A number is divisible, by 

2, if its /nr/ digit is divisible by 2 ; as 450, 326. 

3 , if the JWM of the digits is divisible by 3 ; as 267, 531. 

4 , if its /ar/ digits are divisible by 4 ; as 600, 520, 924. 

5 , if its /nri? digit is o or 5 ; as 370, 865. V 

6, if it is divisible by both 2 and 3 ; as 318, 588. 

8 , if its Vnr/ 7 /ixei? digits are divisible by 8 ; as 3000, 5240, 3816. 
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9, if the sum of its digits is divisible by 9 ; as d4'|sr702- 

10, if its /us/ digit is o ; as 4570, 2300. 

11, if the difference between the sum of il 

the eveu places is o, or is divisible by 

12, if it is divisible by both 3 wW 4 ; as yof 
For 7 and 13 , see Art. 197(4). 

199. There is no direct method for determining primes, and 
so we give below a list of the prime numbers from l to 227. 


digits'in.the 

I ; as 
1164. 


13 3J 


29 47 


71 


53 73 


97 


127 


149 


173 197 

179 199 


900. 7'd ascertain what numbers are prime. 

(i) Every number whose last digit is o, 2, 4, 6, or 8 is divisible 
by 2 (Art. 198}, and therefore every such number e.^cept 2 itself is 
not a prime. Every number whose last digit is o or 5 is divisible 
by 5, and therefore every such number except 5 itself is not a prime. 
Hence the last digit of every prime number except 2 and 5, must 
be I, 7 or 9. 

(il) If then the last digit of the given number be 1, 3, 7, or 9 try 
as divisors one after another the primes 3, 7, ii, 13, &c. ; if there is a 
remainder in each case the given number is a prime. It is not neces- 
sary to try a divisor whose square is greater than the given number. 

Ex. Are 689 and 947 primes ? 

(1) 6S9 is not divisible by 3 (for 6 + 8 + 9 = 23), nor by 7 (by 
trial), nor by ii (for 6 + 9-8 — 7), but is divisible by 13 ; therefore 
689 is not a prime. 

(2) 947 is not divisible by 3, 7, n, 13, 17, 19, 23 or 29 ; and we 
need not try the next divisor 31, for the square of 31 is greater than 


947. Hence 947 ii 




201. To resolve or decompose a composite number into its 
prime factors is to find those prime numbers which when multiplied 
together produce the given number, 

Thus, 210=2x3x 5x7 ; 504=2 X 2 X 2 X 3 X 3 X 7 = 35 X 3 ’' X 7 - 

202. When the factors obtained ate all primes, the number is 
said to be resolved or decomposed into its prime 01’ elementary 
factors. 

903 . No number can be resolved into prime factors in more 
than one way. 

204. To resolve a number into its prime factors. 

Rule. Divide in succession by each of the primes 2, 3, 5, 7, 
IT, &c., which can be used as divisors, and in each case as often as 
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poissible, until we obtain a quotient which is a prime : these divisors 
and the last quotient expressed in the form of a product make up the 
yiven n Lira her. 

£x. I. Resolve 44856 into prime factors. 


23 = 8)44856 The last 
3^ = 9) 5607 by 8 ; the 


ivo digits form 56, which is divisible 
)■) of the digits = 4 + 4 + S4-5+6 = 37^ 


71623 

89 


the number is divisible by 8 .and 9 o 

and 3®. 

Also 633 = 7 X89, and that 89 is a prime. 

/. 448s6== 23x3^X7R89. 


£x. 3. Decompose 8862777 it 


;s prime factors. 


3® = 9)8863727 The sum of the digits»=45, which is divisible by 
3=‘»=9)'9'84753 i) or 3* ; the sum of the digits of the ciuotient = 36 ; 
iilKWdT? '•'so (8 + 6 + 7+7)-(8 + 24-7 )=ii. Hence the 

7lW7 "'■'6iber is divisible by 9, 9 and 1 1. 

7)1421 Agabb in 9947, 've have 947-9 = 938, which is 
'-r~ divisible by 7 ; in like manner, again by 7, and 203 
'^“-9 =7 X 29 and 29 is a prime. 

29 

8862777=9x9x11x7x7x7x29= 5* xnxy^xaq- 

Examples LI. 

1. Resolve mentally the following into elementary factors 

(1) 6 j 10 ; 14 ; 21 i 35 I 28 : 45 ; 64 ; 81 ! 96 ; 72. 

(2) 56 j 30 ; 280 ; 144 ; 324 i 285 1198 i 176 i 342. 

8. Decompose the following numbers into their prime factors 
(0 320 ; 460 ; 462 ! 315 j 613 ; 71S ; 846 ; 945 ; 735. 

(2) 1188 ; 1309 ! 1837 : 1331 : 14561 1485 I 3675 ; 4620. 

(3) 5250 ! 55020 ; 16632 ; 47089 ; 53599: 88725 ; 11025, 

(4) 514250; *90463; 259811 i 508079; 4149173 5 4057690. 

(5) 7507500 ; 73896433 ; 11176704 : 1191S9070 ; 125023500. 

3. Ascertain which of the following numbers are prime, and the 
prime factors of those which are composite : — 

(1) 31 ; 53 ; 86 ; 96 ; 167 : 133 ; 275 ; 480 ; 856 ; 873, 

(2) 397 ; 289 ; 461 i 727 ; 667 ; 851 ; 953 ; 971 ; 997. 

(3) loog : 1517 ; 1729 ; 4576 ; 2501 ; 4717 ; 3389- 

: 4. Determine which of the following numbers are divisible by 
2, 3, 4, 5, 6, 7, 8, 9, 10, II, 12 and 13 respectively 
(i) 165 ; 2 i 6 ; 324 i 425 ; 639 ; 936 J 868 ; 512 ; 795- 
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(2) 3164; 4228; 11172: 3859; 11599; I49t6; 53729. 

(3) '335 ; 6467 ; 3S1S7 ; 123456; 777777 : 601830.. 

(4) 3709344 ; 50707338 j 6913580247 ; 72644H96. 

5 . How many prime numbers are there between r — 

(l) 16 and 96. (3) 53 and too. (3) 140 and 230. 

f4) 330 and 350. (5) 556 and 600. (6) 790 and 1008. 

6. By what numbers may 179, 313 and 799 be divided that the 
remainders may be 3, 5 and 7 respectively ? . 

II. &REATEST COMOE MBASUBE. 

805 . .‘X common measure or common factor of two or 
more numbers is any number, which will divide each of them without 
leaving a remainder. 

Thus, each of the numbers 2, 3 and 6 is a common measure or 
common factor oi 18 and 30, for each of the numbers 2, 3 and 6 
divides 18 and 30 e.'cactly. 

306 . The greatest number that divides each of two or more 
numbers exactly is called their Greatest Common Measure 
(G. C. M.) or Highest Common Factor (H. C. F.) 

Thus, 6 is the Greatest Common Measure of 18 and 30, for it is 
the greatest number capable of dividing each of them exactly. 

807 . If one number measure each of two others, it loitl measure 
their sum and difference ; also, any multiples of each, their sums and 
differences. 

Thus, 4 is a common measure of 20 and 12 ; and 
their 311111 = 204-12 = 32—4x8; their difference= 30 - 12=8=4x2; 
a multiple of 2o=2ox 5 = 100=4X25 ; of 12=12x7=84=4x21; 

also, 100+48 = 148=4x37; 100-48=52=4x13; 
each of which evidently comprises the number 4 as a measure or 
factor ; and similarly of more numbers. 

Examples LII. 

Bind, by inspection, the G. C. M. of : — 

1. 4 and 6, 3 . 6 and 9. 3 . 8 iind 12. 

5. 20, 32. 6. 48, 27. 7. 42, 28. 

9 , 9 r, 84 - 10. 30,45- 11.45,57. 

13 . 21, 28, 35. 14 . 30, 25, 45- 15 . 32, 4o, 48 


4 . 9 and 24. 
8. 48, 54- 
13. 43, 56. 

16. 30, 35, 40. 



iSS 


matriculation arithmetic. 


208 . The G. C. M. of two or more numbers may often be found 
by resolving each number into its prime factors and then taking 
the product of all the prime factors common to them. 

Ex. Find the G. c. M. of 63 and 168. 

63'=7><9«=7R3X3 ; 168=7x24=7x3x8=7x3x2x2x2. 

Therefore the factors common to 63 and 168 are 7 and 3 ; hence 
the G. c. M.=7X3=^ Atis. 

309 . In finding the G. C. M. of two or more numbers, it is sufifi- 
cient to find the prime factors of one of the numbers, and then find 
by trial vvhich of these factors divide each of the remaining numbers 
exactly ■, the product of all these common factors is the required 

Ex. Find the G. C. ii. of 492, 744 and 1044. 

The prime factors of 492 are 2, 2, 3 and 41 ; of these factors 
. 3 , 2 and 3 divide 744 and 1044 exactly, but 41 does not divide them. 

Hence, the required G. C. W. is 2 x 3 x 3 or 12. Ans. 


1 . 

L 

7 . 

10 . 

13 . 


Examples LUI. 

Find, by method of factors, the G. C. M. of 


45 and 73. 

56 and 140. 

205 and 287. 

490 and 546. 

12 16 and 434. 

16 . 163, 729 and 4374. 

18 . 372, 994 and 3132. 

■30. 103, 6ia, 476, 816 and 438. 


2. 64 and 96. 

6. 81 and 171. 

8. 325 and 425. 
11 . 308 and 506. 
14 . 620 and 2108. 


3 . 48 and 72. 

6. 74 and 259. 

9 . 230 and 414. 
12. 247 and 333. 
15 . 45, 72 and 81. 
17. 1326, 3094 and 4420. 

19 - 504, 5292 and 3040. 


210 . When numbers can easily be resolved into their prime 
factors we have shown in Art. 208, that their G. c. 11. is formed by 
the product of the least powers of those factors which are common 
to all the given numbers, but when the numbers are large and their 
prime factors cannot be readily determined, we use a different method. 

311 . To find the G. C. M. of two numbers, whose prime factors 
cannot be readily ascertained, we use the following Rule. 

Rule. Divide the greater of the numbers by the less, then the 
first divisor by the remainder, then the second divisor by the second 
remainder, and repeat this operation till there is no remainder; the 
last divisor will be the G. c. m. required. 



GlilSATEST COMMON MKASURE. 1 59 

Ex. Find the G. c. M. of 9756 anti 8496. 

8496)9756(1 The first divisor is S496 and the 

8496 first remainder 1260. 

1260)8496(6 

7 _S^ The second divisor is t26o and 

^36)1260(1 the second remainder 936. 

93<> 

324)936(2 The'third divisor is 936 and 

648 the third remainder 324 ; 

288)324(1 and so on. 

288 

36)288(8 The final divisor is 36. 

288 the required G. C. -M. is 36^ 

212 . To find thee,, c. m. of three or more numbers. 

Rule. Find the o. C. M. of the first two numbers ; then the 
G. C, M. of this G. C. M. and the third number ; then the G. C. M. 
of this last G. C. M. and the fourth number ; and continue this 
process to the last number ; the last (}. C. M. is the required 
'G, C. M. of the given numbers. 


.£■,1?. Find the G. c. m. of 741, T13T, 1183 and 1989. 


741)1131(1 

39)1183(30 

13)1989(153 

741 

117 

13 

390)741(1 

13)39(3 

68 

390 

39 

65 

351)390(1 


39 

3 Si 


32 

39)351(9 

3 S 1 

the required G. c. M. 

. is i:|. Ans, 


Examples LIV. 

Find the G. c. m. of 

1. 126 and 444. 2 . 646 and 950. 3 . 54 and 25S. 

4. 366,128. 5 . 3556,3444- 6. 5187,5850. 

7. 4833, 6237. 8. 9367, 14501- 9 . 3252. 4248. 

10. 2145, 3471. 11. 4081,5141. 13 . 1441, 1573. 

13 . 6441, 102S3. ll 13667,14186, 15 . 43365,44688. 

16 . 12925, 63305. 17 . 11050, 35581. 18 . 109056,179712. 

19 . 125075, 225025. 20. 105945, 945105. 21. 428571, 999999- 

; 32 . 143378,1278142. 23 . 385629, 7855333. 
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I257214, 11215246. 
3876519,3101729671. 
6186,10310,15465. 
1617, 2871, 4213. 
16442, 24663, 4 1 105. 
204, 1 190, 1445, 2006. 


703037, 5134083, 
41615795893, 877367019106: 
12018, 20030, 30045. 

13338, 14136, 15903- 

2697, 3441, 1271. 

12558, 20769, 47403, 12581- 


5040, 23940, 28350, 31773. 37 . 11573,19397,28036. 

70S43288, S52706430 and 686138242. 

1070784, II S0608, 1455168 and 1520376. 

226S0, 49140, 154980, 429660 and 925932. 


213 . Numbers which have no common measure greater than 
unity, are said to be prime to each other. 

Thus, 1 5 and 29 are prime to each other. 

Ex . Are 1726 and 1623 prime to each other. 


1633)1726(1 

103)1623(15 


ili 

78 

1726 and 1623 a 


78)103(1 
78 
25)78(3 
71 

3)25(8 


i prime to each other. 


1 numbers is a measure of 


Thus, the 0 . c. m. of 7?.t.429 and is A’r.i43 ; the t!, c. M. 

of 224 feet and 336 feet is 1 12 feet. 

Examples LV. 

1 . Are the following numbers prime to each other 
(1) 5789 and 7337. (2) 3375 and 5836. (3) 49561 and 97073 

(4) 58573 and S4329. . (5) 9367 and ,i45oi, (6) igooi and 46253. 

(7) 3698705 and 54987262. . (8) 18432, 21952 and 42S95. 
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2. Find the o. c. M. of 

(!) 8029 and 23791. (2) 441441 and 844272. (3) 181896 and 147576. 

(4) 3983s and 162424. (S) 218707, 526769 and 695822. 

Examples -worked out. 

Ex. I. Find the greatest number that will divide 2293, 4245 
and 5348 leaving the remainders tS, 20 and 23 respectively. 

2253-18 = 2275 ; 4245-20=4235 ; 5348-23 = 5325. 

The reqd. no. is the G. C. M. of 2275, 4235 and 53-25 = ^ Ans. 

Ex. 2. Two bills, one amounting to Rs.^Z. 123. and the other 
to A\t.420 are to be paid in coins of one kind j what is the largest 
coin that can be used ? 

Rs.^z. 123 .= 12603. ; />’l’. 420 = 67203. 

/.the largest coin required is the G. C. M. of 12603, and 67203. 
=4203. = 7 ?^. 26. 4 ti. Ans. 

Ex. 3. The sum of two numbers is 1144, and their G. C. m. Is 
143 ; how many pairs of such numbers can be formed ? Form them. 
11444-143=8. 

Now 8=i-b7=3-f6=3-t-5 = 4-(-4, and no more. 

Of these parts the only pairs of numbers that are prime to each other 
are 1, 7 and 3, 5. Hence only iwo pairs of numbers can be formed. 
Thus, the first pair= 1 x 143 and 7 x 143, or 143 and 1001 A . 

and the 3nd pair=3 X 143 and 5 X 143, or 429 and 715. / 

As regards the other pairs that can be formed, 143 will be a 
common measure, but not the G. c. M. 

Ex. 4. The product of two numbers is 3240, and their G. C. M. 
is 18 ; how many pairs of such numbers can be formed? Form them. 
3240-*- 18*= 10 ! and 10= IX 10 or 2x5. 

Hence only iwo pairs of numbers can be formed. 

Thus, the ist pair=i8xi and 18x10, or 18 and 180; I ^ . 

and the 2nd pair= i8 X2 and i8x 5 or 36 and 90. ]'■"'“ 
Ex. 3. What number is that which, when divided by 6, the quo- 
tient again by 6, and that quotient again by 6, will give the G, C. M. 
of35andi3S? 

The G. C. M. of 35 and 135 is 5, 

Now the question is, what number is that which, when divided by 
6, the quotient again by 6, and that quotient again:by 6, will give 5 ? 
Since, 6, 6 and 6 are the three divisors and 5 the last quotient, 
/. the first dividend or the required number is 5 X (6 X 6 X 6) 

= 1080. Ans. 
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Esamples LVI- 

1 . What is the greatest sum of money contained exactly in 
A’.r.34. •]a. (tp. and Rs.-jo. 12a. 6p. ? 

2 . Find the greatest number that will divide 35 and 61, leaving- 
remainders 3 and 5 respectively. 

3 . What number is that which, when divided by 12, the quotient 
again by 12, and that quotient again by 12, will give the G. C. ir. 
of 148 and 772 ? 

4 :. Find the greatest weight in grains, that will measure both 
pounds Avoir, and pounds Troy. 

5 . The sum of two numbers is 92S, and their 0. c. M. is 58 ; 
form as many pairs of numbers as convenient. 

6- What is the greatest unit of time with which 15 hrs. 12 min. 
and I day 3 hrs. 33 rain, can be both represented by integers ? 

I. Find the greatest number that will divide 1624, 2878 and 
4220 leaving 7 as remainder after each division. 

8. The product of two numbers is 5700, and their G. c. M. is 5 
find as many pairs of numbers as convenient. 

9 . In working out a question in the g. c. m. of two numbers, 
1 found the different remainders were 238S, 180, 48, 36 and 12, and 
the first two quotients 1 and 9 ; find the numbers, and the last three 
quotients. 

10 . In solving a question in the G. c. M. of two numbers, the 
quotients are 5, t, 18, i, 3, i and 2. The last divisor is 15. Find the 
numbers. 

II. The sum of two numbers is 1394, and their G. c, M. is 34 ; 
how many pairs of numbers can be formed ? 

12 . The product of two numbers is 4608, and their o. C. M. is 
16 j how many pairs of nurooers can be formed ^ 

13 . What highest number will divide 287, 4S0 and 599 leaving 
the remainders 2, 5 and 10 respectively? 

14 . What is the greatest number by which, when 399, 695, 54S, 
1003 are divided, the respective remainders are 3, 2, 8 .and 4? 

15 . Two bills, one of ^4. 13.?. Sol. and the other of £0. 91- 4^?. 
are to bo paid in the same coin. Find the largest coin that can be used. 

10 . ..4 h.is /?r.679, 5 A’j-.sooi and C 7 .A’.t.6734 ; they agree to Uy 
it out for sheep, at the highest price per head that will allow each 
exactly to invest his money ; how much can they pay a head and ho\v 
many can e.ach purchase ? 

17. Find the two numbers nearest to 10000 th.at have 169 for 
their G. C.M. 
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that each class of boys should contain the same number as each class 
of girls. Find the number of classes. , 

19. A person wishes to distribute 805 mausroes, 1311 guavas, 
and igy'o plantains, equally among a number of beggars. P'ind the 
speatesc number receiving the charity in this way. 

20. .A labourer was engaged for a certain number of days for 
/i,sMo. ijm. 8/5., hut being absent on some of these davs he was paid 
only ff.r.3. 3 i. 8/5 ; .shew that his daily wages cannot e.sceed to//. 4/5. 

91. I' ind the greatest number of 4 digits and the least number 
of 5 digits that have 134 for their o. c. M. 

83. Find the greatest and the least number of 6 digits that 
have 251 for their common measure. What is their G. C M. ? 

m LEAST COMMON MULTIPIE. 

21s. A commou multiple of two or more numbers is 
number which is divisible by each of them separately. 

Thus, 96 is a common muUiple of 2, 3, 4, 6, 8 and t2, because it 
is divisible by each of them. 

317. The Least or Lowest Common Multiple (r.. c. m.) 
of two or more numbers is the least number that can be divided by 
each of them without a remainder. 

Thus. 24 is the Least Common Multiple of 2, 3, 4, 6, 8 and !2, for 
it is the least number that the above numbers can divide without 
leaving a remainder. 

818. The [,. c. M. of two or more numbers may be obtained 
by resolving them into their prime factors, and taking the product of 
the highest powers of all the factors that are found In the given 
numbers. 

Ex. I''ind the b. c. M. of 8, 1 2, 16, 20, 25 and 30. 

lfi = 2 X2 X2X 2 = 2‘'- ; 20-2X2X5 = 2*X5 ; 

25=.5X5 ; 30=2x3x5 = 2 x3x5. 

Here the factors that occur in the given numbers are 2, 3 and 5, 
of which the highest power of 2 is 2*, and that of 5 is 5* ; therefore 
the u C. M. is 2'tx3 X 5^=16x3x35 = 1200- Ahs. 
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2. Find, resolving into factors, the L. c. M, of 
(i) iz, i6, i8. fz) i6, 24, 30. (3) 24, 56, 84. 

(4, IS, 35, 16, 56. (5) 25, 60. 84, 15. (6) 81, 27, 45, 18. 

{;) 756, 6435. (8) 729, i68i. (9) ioo8, 2064. 

(10) 756. 3SO. 9075- (ii) 735. 1575. 2305- (12) 225. 336, 360. 

(13I >96. 350. 728, 924. (14) 11573. 19397, 28036. 

(15) 72, 96, 144, 180, 450, 540. (i6) 44, 126, 280, 198, 330. 


219 . To find the L. c. M. of two large numbers which cannot 
easily be re-solved into prime factors, we use the following Rule. 

Rule. Find the g. c. m. of the two numbers, and then multiply 
either of the numbers by the quotient arising from dividing the other 
by the G. C. M. The product will be the L. C. M. of the numbers. 

Ex. Find the L. c. M. of 2og and 304. 

Here, the G. c. M. is 19. Also 209-1-19=11. 

/, the L. C. M.= 1 1 X 304 = 3344. Ans. 

220 . To find the L. C. M. of three or more numbers which 
cannot be readily resolved into factors, use the following Rule. 

Role. First find the L. C. m. of two of the numbers as in Art. 
219 i then the L. C. M. of this and another and so on, until all are 
taken. The last L. C. K. is the l. c. M. required. 

£x. Find the L. C. M. of 64, 250 and 432. 

The G. c. M. of 64 and 250 is 2, and their L. C. M. is 8000. 

The G. c, M. of 8000 and 432 is 16, and the L. c. M. is 216000. 
Hence, the l. c. m. required =216000. Ans. 

Examples LVIII. 

Find the L. C. m. of 
1. 289, 323. 2. 849, 1132. 

4. 420, 798. 5. 1287, 6381. 

7 . 12432,36075. 8.15863,21489. 

10. 84,672,473. 11.629,851,253. 

13 . 1003, 2301, 4017. • 14 . 

15, 3523, 5887. 203, S631. 16. 


3. 508, 889. 

6 . 7247. 93 <JS. 
9.24,39,376. 
12. 64, 720, 960. 
14491,16641,3707. 

1 175. 4747, 5875, 9447. 


321 . When the I.. C. M. of several small numbers is required, 
the easiest method is that given by the following Rule. 

Rule. Arrange the given numbers in a horizontal line from left 
to right, with a comma placed between every two. Divide by any 
one of the prime numbers 2, 3, 5, 7, 1 1 .. . . which will divide any two 
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at le.Ast of tilt; tfiveii numbers exactly; set down the quotient so 
obtained .and the undivided numbers in a line below, separated as 
before. Proceed in the same way with the numbers in the second, 
and each succeeding line, till we come to a line where no two numbers 
have a common divisor. The product of the numbers in the last line 
and of the .several divisors is the L. C. M. of the given numbers. 

B'ote. The work may often be shortened by striking out in the 
same line every number which ex<actly measures any other number 
in that line. 

Ex. Find the L. c. M. of 2, 3, 8, 9, 15, 21 and 35. 

2) 2, 3, 8, 9, is^_22, 35 3 ¥. i. 8 9. 35 

3) 1, 3, 4. 9 . 15, 2t. 3S 8, 3, 5, /, 35 

5)1. I, 4 , 3 , 5 , 7,35 the L. c. M.= 3 xSx 3x35 

7 )jLiZ 4 l 3 L_iiJK'j . 

I, I, 4, 3, I, I, 1 In the first line 2 is contained in 

8, and 3 in 9, and .'. struck off. 
. 1 , the L. c. M. = 2 X 3 X 5 X 7 X4 X 3 In the second line S and 7 are 
— 2320 A71S. both contained in 35, and 

struck off. 

Examples LIX. 

Find the L. c. m. of : — 

1 . 12, 15, r6. 2 . 8, 16, 20. 3 . IS. 25. 105. 

4 9, 15, 18, 20. 6. 8, 12, 15, 20. 6. 34, 68, 17, 

7. 16, 9, 12, 18. 8. 36, 56, 75, 72. 9. 81, 27, 45, 18. 

10 . IS, 35, 16, s6. 11 . IS, 20, 24, 21, 35. 12 . 24, 28, 36, 22, 16, 

13 . 3, 9, 7, IS, 28, 42. 14 8, 18, 28, 36, 54, 72, 90. 

1 . 5 . 9, 12, 15, 18, 21, 24, 27, 30. 16 . 32, 63, 25, 36, 42, 49, 84. 

17 . 12, 18, 28, 35, 60, 84, 100. 18 . IS, 16, 18, 20, 24, 25, 27, 10. 

19 . 48, 64, 27, 81, 33, no, 165. 20 . 48, 64, 27, 33, 110, 165, 240. 

21 . 35, 52, 63, 77, 132, 117, 143 - 22 . 27, 91, 42,39. 63, 156, 234. 

23. 27, 36, 54, 72, 84, 96, 315, 248, 324. 

24 . 18, 24, 35, 48, 56, 60, 72, 9O; I 20; 

25 . 7,11,21,63,91,99,117,143. 

26 . 24,35,52,60,91,108,126,156,315. 

27 . 26,30,34,39,51,65,78,85,102,195,255. 

38 . 37, 87, iSg, 126, 145, 210, 203, 261, 385. 

39 . 8, 9, 10, II, 12, 14, IS, 18, 21, 24, 28, 35, 36, 40, 42, 44, 45, 50. 

30 . The first 12 numbers ; the even numbers from 10 to 28 inclusive 


233 . Every common multiple of two numbers is a multiple of 
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Thus, 48 a common multiple of 8 and I3 is a multiple of 24, the 
I, . C. M. of 8 and 12 . 

223- If two numbers are prime to each other, their L. c. M. is 
their product. 

Thus, the L. C. M. of 13 and 15 is 13x15=195. 

'22i. .Since the L. C. M. of two numbers is their product 
divided by their G. C. M. (Art. 3 i 9 \ therefore the L. C. M. x the 
G. c. M. of two numbers is equal to their product. Hence, if the 
G. c. M., the I., c. M., and one of the two numbers be given, we 
can find the other number by multiplying the G. C. M. and the 
L. C. M. and dividing the product by the given number. 

7 i.r. The G. C. M. and the L. C. M. of two numbers are ii and 
11803 respectively, and one of them is 319 ; what is the other ? 

Here, the G. c. M. xthe L. C. M.= it x 11803= 129833. 
the required number= 129833 + 319=407. Ans. 

205 . (i) To find the kasi number that will contain each of 
two or more given numbers exactly. 

Rule. The required leasl number is the 1.. C. m. of the given 
numbers. 

Sx. I. Find the least number that is divisible by 40, 63, 112. 

The required nurnber=the L. c. M. of 40, 63, 1 12= 5040. Ans. 

Ex. 3. Five bells toll at intervals of 5, 8, 9. 10 and 12 seconds 
respectively ! what interval will elapse between two of their succes- 
sive tellings together? 

The L. C. M. of 5, 8. 9, 10, 12 is 360. 

.*. the required time = 360 sec. or |6 min. Am. 

(2) To find the /ra.?/ number which, when divided by each of several 
given numbers, leaves the same remainder. 

Rule, Find the l. c. M. of the several given numbers and to 
it add the given remainder. The sum is the required ieasi namher. 

Ex. Find the least number w'hich, when divided by 4, 18, 21 
and 20, leaves in each case a remainder 3. 

The L. C. M. of 4, 18, 21 and 20 is 1360. 

the required nuraber = i36oH-3=i2^ Ans. 

Examples LX. 

1 , Find the least number which, when divided by 6, S and 9, 
gives in every case the remainder 5. 

3. What is the smallest sum that can be paid either in guineas, 
or in half-crowns, or in florins or in half-sovereigns ? 

3 . Five bells begin to toll simultaneously and they toll at 
intervals of 4, 6, 8, 9 and 10 seconds. After what time will they 
again toll simultaneously? 
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4. Find the least number which, when divided by 675, 1050 and 
AShS, will leave the same remainder 32. 

5. Find the least w'eight that can be weighed by either pounds 
Avoir, or pounds T roy. 

6. Six men fire at a target at intervals of 2, 5, 7, 10, 12 and 14 
minutes respectively. After what time will they all first fire simultan- 
eously, and how many times will each man have fired ? 

7. Seven bells are tolling, and they toll at intervahs of 3, 5, 
7,8, 9, to and 12 seconds respectively. Whait interval v/ill elapse 
between their once tolling together and tolling together again r 

8. A can go round a circular course in 6 minutes, i? in 8, 
Cin 12, D in 15, and if in 18 ; if they all start together from the 
same place at the same time (yh. 13m. a. m.), when will they be 
together again 'i \ 

9. Find the least sum of money that can be paid in pence, 
shillings, florins, half-crown's, crowns, sovereigns or half-sovereigns. 

10. The o. c. M. and the L. c. M. of two numbers are 134 and 
10S40 respectively, and one of the numbers is 620 ; find the other. 

11. heap of pebbles c.an be made up exactly into groups of 
25 ; but when made up into group.? of 18, 27 and 33, there is always 
a remainder of 1 1 ; find the least number of pebbles such a heap 
can contain. 

18. A basket contains a number of oranges ascertained to be 
between 500 and 900. If 3 fruits are taken away, the remainder 
may be distributed equally among 3, 4. 5, 6 or 7 boys. Find the 
number of oranges in the basket. 

13. A book is divided into four parts, each part being diviclec 
into chapters. The number of pages in each part is the same. Eaql 
chapter in the first part contains 20 pages, each chapter in the seconc 
40, each chapter in the third 66, and each chapter in the fourth 80 
Find the number of pages and chapters in the book, the number o 
pages in the book is known to be between 900 and rooo. 

14. Three horses are running round a race course of 528c 
yards ; the first horse runs 440 yards a minute, the second 352 yards 
and the third 264 yards ; find the time between their once comiiii. 
all together, and their coming all together again. 

15. What is the least number which, when increased Viy 17, ii 
divisible by 22, 25, 33, 44 and 45 separately ? 

16. The o. c. M. and the L C. M. of two mmibers are 19 ant 
49077 re.spectively, and one of them is 779 : find the other. 

17. What is the least number which, when diminished by 14s 
is e.xactly divisible by 24, 27, 28, 32, 36 and 56? 

18. What is the least number which, when divided by all lh< 
digits except the first, leaves the remainder 1 ? 

19. The G. c. M. of two numbers of 4 digits is 32 1, and thei 
L. c. M. is 46189 ; determine the numbers. 

20. Find all the numbers between 250 and 600 that have 172' 

for their L. c. M. . . 
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'il. Find the least sum of money that can be paid in coins 
worth either S pies, half-rupees, rupees, 5 sikis, 10 .wXvr, 14 sikis, 
4(J., Rs.io. Str. 

23. There is an island 48 miles in circumference. Four persons 
A, B, CancI Z) begin to walk continually round it starting from the 
.same place at the same time. They walk 3, 4, 6 and 8 miles per hour 
respectively. How .soon will they all be again together at the 
starting point ? 

23. Five men run round a circular park in 4, 5, 6, 7 and 8 hours 
respectively. If they all start at the same time from the same point, 
find the least number of hours in which they will again be at that 
point together. 

24. Three round pillars are to ft. 5 in., 14 ft. 7 in and 6 yds. 9 in. 
respectively in circumference ! find the length of the shortest rope 
that can be wrapped round each an exact number of times. 

25. The circumferences of the wheels of a carriage are 7 ft. 4 in. 
and 1 1 ft. ; what is the least distance in which both the wheels will 
make an e.xact number of revolutions ? 

26 A cask is required to be exactly filled by any one of the 
following measures i i seer, 2 seers, 3 seers, 5 seers, 6 seers or 9 seers ; 
find thesmallest cask for this purpose. 

27. 1 have travelled between 700 and 760 miles ; had I travelled 
20 miles less, I could have completed my journey in a train which 
goes at the rate of 40 miles an hour, or in a carriage which goes at 
the rate of 16 miles an hour, or on foot at the rate of 6 miles an hour 
in an exact number of hours. Find the distance 1 have travelled. 

28. Find the least number of 8 digits that is divisible by 15, 
'8, 25, 35, 40 and 55 Also the greatest number of 5 digits that is 
divisible by 14, 20, 35, 45 and 75- 


CHAPTER V. 

The Doctrine of Fractions. 

(Usually Ticumed Vulgar Fractions), 

226. When a magnitude contains its unit a number of times 
exactly, the resulting number is called an integer or whole 
number (Art, 7). Hence all w/wU numbers, or integers, hcmg 
supposed to he formed by the of the unit, may therefore 

be regarded as the result of the of that element; but 

ifthe unit be considered capable of division \mo any number of 
equal portions, the quantities. thence arising must be viewed in the 
light of broken magnitudes ; and these are therefore termed 
Fractions or more generally. Vulgar Fractions, in order to 
distinguish them from fractions of a different /bwj, whose nature will 
be discussed in the next chapter. 
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I. NOTATION AND NNMBRATION 01 FRACTIONS. 

237. A Fraction denotes a part or parts of a unit ; it is 
.expressed in figures by two numbers placed one above the other with 
a bar or line between them. 

238. if we suopose the unit to be divided into 2, 3, 4, 5, &c., 
equal portions, one of the portions in each case is represented by 

h h ''T. &t.-) which may be regarded as the primitive fractions 
of their respective denominations and are called the reciprocals 
of the natural numbers 2, 3, 4, 5, &c. ; also the fractions 1;, 

(S:c., are read, one-half, one-third, one-fourth, one-fifth, &c.. 

239. If two of more of these equal portions be taken together, 
the aggregates Xh&xica arising are expressed by repeating the unit as 
often as such portions are repeated, in the /(trw of their sum, the 
number below the line remaining the same. 

Thus, if the primitive fraction |. be taken twice, there will arise a 
new fraction expressed by § ; if I be repeated thrice, there results a 
new fraction expressed by | ; again, if 1 be taken four times, the new 
fraction wdl be | : and similarly of all the other primitive fractions : 
also, the fractions f, A 4, &c., are read two-thirds, three -fourths, 
four-fifths, Sic., and all quantities of this form are called Simple 
Fractions. 

830. Hence, the number below the line denotes the number of 
equal portions into which the unit is supposed to be divided, and is 
therefore called the denominator ; and the number above the line 
expressing the number of such equal portions intended to be taken, is 
therefore termed the numerator. The numerator and denominator 
are called the terms of a fraction. 

Thus, of the fraction tj, whose terms are 5 and 7, the denominator 
7 implies that the unit is supposed to be divided into equal 
portions ; and the numerator J shews that five of such equal portions 
are here the object of our consideration. . 

231. The sum of a whole number and a fraction is called a 
Mixed number; as, 4 + 7 or rather 4-7 1 for the addition sign is 
almost always omitted. 

333. From Avbat has been said above, it appears, that a fraction 
expressed in figures is read by first reading the numerator and then 
the denominator with the termination “ths'’ ; thus 7 is read five- 
sevenths. The e.xeeptions are that fractions with denominator 2 or 3 
are read as so many halves or and with denominator 4 as so 

vn'e.xgj quarters 'A.i s'lcW 'Ai, fourths. A mixed number is read by con- 
necting the integer and the fraction by ^'and?' ; thus, 44 is read four 
and five-sevenths. 

333. From Art. 230, it follows, that if the numerator be less 
than the denominator, the value of the fraction is less than the unit ; 
if the numerator be equal to the denominator, the value of the frac- 
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lion is the unit ; and if the numerator be greater than the deno- 
minator, the value of the fraction is greater than the unit. 

334 . Every whole number or integer may be e.xpie.ssed as a 
fraction whose denominator is l. 

Thus, 7 = t, for the unit is divided into i part, comprising the 
whole unit, and 7 of such parts, that is 7 units, are taken. 

335 . A fmction also e.Kpresses the quotient of the numerator 
by the denominator. 

Thus, ^ = 5.^7 ; since i unit js 7-sevenths, therefore 5 units is 
35-sevenths, and therefore 5 divided by 7 is 3S-sevenths divided by 7, 
and is therefore 5 sevenths ; that is, 5-5-7=^. Hence ? is not only 
read 5 sevenths but also ^ by y. 

Similarly, g =8-7-4 “2 ; f = 7-1-7= I ! and so on. 

336 . From the last Art. it follows, that if we multiply a fraction 
by its denominator we get its numerator. 

Thus, since f is the seventh part of 5, 4 repeated 7 times gives 
5, or t>« 7 = 5; and 5 may therefore be expressed in a /-Var’/th/iaf 
Form by 

337 . If we take a fractional magnitude, and considering it as 
a new unit, divide it into any number of equal parts and take one or 
more of these parts' we shall obtain a fraction of a fraction : as 

4 of|- 

238 When fractions are represented in the manner above 
explained, they are called Vulgar Fractions, {i.e.) common or 
ordinary fractions. 

339. We make the following distinctions in fractions ; — 

(1) A proper fraction is one in which the numerator is less than 

the denominator ; thus 4) t are fractions. 

(2) An improper fraction is one in which the nnmerjiior is either 

equal to or greater than the denominator ; thus -4, V are 
improper fractions. 

(3) A simple fraction is one in which numerator and denominator 
are both whole numbers . thus J, V’ are simple fractions. 

{4} A componnd fraction is a fr, action of a fraction ; thus f of 4 , 
5 of 4 of -s’- are compound fractions. 

(S) A complex fraction is one in which numerator or denominator 
or both are not whole numbers; thus 

8 ’ 4 .r 

^7 , ^—“7 are complex fractions. 

The reciprocal of a fraction is the fraction formed by 
ititerchanging its terms ; thus the reciprocal of -?- is I ; of 5 or 4 is ’, 
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S 41 . We are hence enabled to find the results of the multipli- 
cation and division of a fraction by an integer, and these may be 
integers or fractions. 

(1) To multiply a fraction by a whole number, only multiply 
the 7 mmerator by it. 

Thus, ~ ; because in thre,' times as many 
’13 '3 13 ‘ 3 ’ 

parts of the unit are implied, as there are in -i . 

(2) To divide a fraction by a whole number, only multiply 
the denominator by i t. 

Thus, 5 = ^-^= because the same number of part.s are 
indicated in 4 and and each part in the former is five times 
as great as each part in the latter, by Art. 330. 

Examples LXI. 

1 . What fraction do we form in dividing a unit into 13 equal 
parts, and taking n of them j into 1000 equal parts, and taking loi ? 

2 . Express in figures - 

One seventh ; one quarter ; seven halves ; thirty-four thirds ; 
forty-five seventy-ninths ; seven-eighths; seven, and a half ; nine, and 
seven-ninths ; sixteen, and four twenty-oneths ; two hundred, and 
three-elevenths : ninety-four, and five-seventeenths. 

3 . Express in words : — 

Si §) Fi rfi Tiicj 3vi ? 45 :( and tas-rlSa- 

4. Multiply ' 

(1) I and each separately by 2, 3, 5, 7) 9 , ib 12, 13 and 18, 

(2) -tf and tVii ■■ 36, 68, 80, 95, 1 12 and 157- 

5 . Divide 

(1) 4 and -nr each separately by 2, 3, 5, 7,9, it, 12, 13 and 18. 

(2) and tVti- ,36,6s, 80, 95, 1 12 and 157. 

II. TRAWSPORMATION OP PRACTIONS, 

242 . // t/ie numerator and denominator of a firactwn be both 

multiplied or both divided by the same niimbe}', the value of the 
fraction will not be altered. 

For, if the fraction be multiplied by 5, the product is V' ; and 
again if this be divided by 5, the quotient is ;ff;, by Art. 241 ; but 
since these two operations are the reverie of and therefore neutralize 



843 . It is dear from the above, that a whole number may be 
expressed in the form of a fraction with any denominator vve please. 


Thus 


io_ 35_ 


&c. 


Also, a fraction may be transformed into another with a ^ivcn 
denominator or numerator, provided it be a 7 nultiplc or sub-mnlitple 
of the denominator or numerator of the proposed fraction. 

Ex. I. Convert * into a fraction with 96 for its denominator, 
and reduce Ih to a fraction with denominator 5. 




40.r.8 s' 

Convert v into a fraction with numerator 55, 
a fraction with numerator 7. 

(,)5 ixj_i„sj ( 3 ) 


‘ 6~ 6x 
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therefore, io multiply a fraction by an integer, it appears to be 
immaterial whether the nu.merator be multiplied, or the denominator 
be divided, by it ; and since 

8^ =1^ 2ii4_ ? . 

9'"'^ 36 9x4"" 9’ 

therefore, to divide a fraction by a whole number, it amounts to the 
same thing vvbether we multiply the denominator, or divide the nu- 
merator by it. 

845 . Now, referring to Art. 24 1, we see that we have a choice 
of two methods both in the multiplication and division of a fraction 
by an integer, and we prefer the latter in accordance with the direc- 
tion : ''•Divide when you can^ multiply when you are obliged.” 

Examples LXII. 

1 , Reduce each of the whole numbers 3, S> 7, 8, 15, 18, 20, 25 
to fraction with the denominator J 3. 

3 . Convert 26,11 7 and 125 into fractions with denominators 
13, 25 and 35 respectively. 

3 . Convert 2, •if', j, 4 and into fractions having 120 for 
their denominator. 

4 . Exprea,s 15 , ij, and 3?. as fractions having 756 for their 
common numerator. 

5 . Express Js, 4ir» rVi! and *ach as a fraction with 

denominator 9. Also express each as a fraction with numerator 5040. 

6. Convert , 4 |j, iW, gio, and into equivalent fractions 
with denominators 5, 40, IS, 14 and, 20 respectively. 
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246 . To express a mixed number as an improper fraction. 

Rule. Multiply the integer by the denominator of the fraction ; 

to the product add the numerator and the result will be the new 
numerator, which placed over the given denominator will form 
the improper fraction required. 

lix. Represent 3-f as an improper fraction. 

34.1211*1. iia (A.t a 4 ..) 

, 5 . 5 I X 5 s 

= V' Ans. I =V' + 1 =.V*‘ (Art 229.) 

247. To represent an improper fraction as a •whole or mixed 
number. 

Rule. Divide the numerator by the denominator, and the 
quotient will be the integral part and the fractional part will be form- 
ed by placing the remainder over the given denominator. If there 
be no remainder, the fraction is equivalent to the integer thus found. 

Ex. Reduce -If and W to whole or mixed numbers. 

(I) 1 For (Art. 243)=4. (Art 234.) 

%^=4.Ans.''. 

I For - 3 ^ 7 ^ ^^±-8= 3 ^ 9 ^ ^ ,,,.3 

=29i*if. jdris. 1 =!294-i\=29i\. (Art 231.) 

248 . The complete quotient of one number divided by 
another is the mixed number obtained by the above Rule. 

Thus, the complete quotient of 79 divided by 1,5 is the mixed 
number for 7g-i-i5 = fg = 5/.5. 

Examples LXIII. 

1 . Express wW/y the following as improper fractions 

(1) ; 2i’-iS ; 3rV ; 8? ; 9^ : 6-i ; S9 : 7i^: 4i‘i: : 9iV 

(2) 131 .?; iStV: : Hi?; 20}^:: 17-1“-. 

2 . Convert into improper fractions : — 

(1) laiiV : 54* ; 41 * ; »23iV ; 'S^ni ; 951? ; 22 *. 

( 2 ) 2751? ; 374t\ 4 : 344ii*. : lOi-}? : 49*7 : «9J1! ; 44sV 

{3) 704*",j- ; 5fl|-o' ; : 25*7;?- ; 685gjg ; 9879j-?-if-,v. 

3 . Express orally as mixed or wliole'numbers ; — 

' (I) I ; * Y ; Y : V ; V ; ¥ s Y ; ¥ ; if! ; Y- 

(2) ; VY : n i ‘W : W : Yi ; W ; W : n- 

4. Represent the following as mixed or whole numbers : — 

, 2^17 . 3797 . 9999 . 3047 i . Si 3 . 747 . , 775 . 

A ' 13' ’ 19 ’ 29 ’ 31 ’ 37 ’ 23 ’ 4S ’ 31 • 
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^ . 6984 . 525^ _ s^1_7 . 9999 1958s 

217 ’ I7» ’ 4S1 ’ 573 ’ 152 ’ 347 ’ 144 

76S45 ; 830526 ^ 907133 40031^7 _ 1516^)! _ lOOIOIOIII 

”999 ’ 9^91 ’ 78T6 ■ 99999 ’ 30135 ' 100001 

5. Kxpress the reciprocals of the followinff fractions as mixed 
numbers : — 

7 15 17 _ 1^0 _87_ , . I52_ ; i25j_ 

15 ’ 49 ’ &S ’ 6S74 ’ 3415 ’ 4567 ’ 51847 ’ 59956' 

6 Express 41^, 3 Sl?j, OHii lo-ju as fractions, with Ueno- 

miiiators 240 and 720. 

7 . Find the respective values of 
(r) iJxS ; -;-|x 17 : 6 ,!fx 7 ! 10* x 17 : 6-}-¥ x 1 1 ; 3j-ixi3. 

(2) ilir-i-p: Ua-fi.s: iaKu: 9 iT->-i 5 - 


3i9. Tfl c.r^nv.v u compound frucUon as a simple one. 

A Compound Fraction' is made up of two or more i 
fractions connected by the word of ; as }, of of 3^. 

Rule. Multiply all the numerators together for the numerator 
of the simple fraction, and all the denominators together for its 
denominator. 

is.r. /. Convert J- of 4 of f into a simple fraction. 

, ,, 1x4x6 For i of ir = T't'S = 

and1toff=.^LX4 = 

“tiis- -dns. 

whence, } of -J of = J of ’ 


iTiple 


(Art. 241.) 




Note I- Before applying the above Rule mi.xed numbers must 
be expressed as improper fractions. 

Kote 2 If there are factors common to both numerator and 
denominator, thev mav be cancelled or struck out, before obtaining 
the final result : for this is in fact simply dividing the numerator and 
denominator of a fraction by the same number. (Art. 242.; 

Ex. 2. Reduce J of 2 of 5-t'i; to a simple fraction. 


3x5 X 5 X 4 X 19 

SX 3 x'' 4 X 3 X 5 ~ 


5 X( 3 X 4 )X( 3 XS) 


TRANKI’ORMATION OV [• R./iC'riONS. 


Examples L3IV. 

Reduce the following compound fractions to simple ones : — 

1- i of i ; s of fi; ; of V?, ; c of V ; 3 of -J ; C of y’. 

2. 's of if ; a of of 9 : 1 of '■/' of i ? of ,1 of 'df . 

3. 3 of 5 of ;i of § ; f of 4 of t't of V of 4 : 4 of ji of 4 of 1 2 . 

4. of [1 of 4 of I of 3 of 6 ; J of i of of 3 of 4 of 4. 

5. ft of f of -J of 4 of 44 of ' 7 ? . 6. 'V of V' of 10 of ,4 of 4 of V of , ' 

7. a'x of y of Y of 'Y of ■•'.iVf'- 8 . y of 14 of Ot Y of J.| of xY,. 

9. 4 of xi of 9 of V of 41 of ft of fjit of 7,3 of of 

10. I, of of Y of 4 of Y of 44 of 2 of :] of '/■ of -Jn of V- 

11. I 5 xY of 84 of 13 ?. 13. f'l of 417 of a'v of fj-.y of sTi-. 

13. 54 of of 7 I of 17 of 7 |. 14. s4 of of of sJ. 

15. 4:3 of of 3 x\f of J of f of 54 of Ys of J of 2 x%- 

16. 5 4 of -i;! of j of 3 ! of i of , <jf 3 of rY of A of I ii of of i. 


250. X fraction is in its lowest terms, or ivt its simplest 
form when then; are no factors co.nninn to both numerator and 
denominator. This will be the case when the numerator and deno- 
minator are prime to each other. 

351. To reduce a. fraction to its lowest tenju. 

Rule. Divide the numerator and denominator by their G. C. M. 

Ex. Express the fraction ggg in its lowest terms. 

The G. C. M. of 825 and 960 is 15. 

. 825 825 -M 5 55 . 

960 960-!- 15 64 

288 . In many insiances, it is unnecessary to find the o. c. M. 
at first, the fraction.s being reducible to lower terms by successive 
divisions of the numerators and denominators by common factors 
discovered by inspection, or by employing the tests of divisibility 
given in Art. 198. 

Ex. Reduce xiTTi-T to its lowest terms. 

4g68_ 2484_ 1243 ^°7_ 69 

5904“ 2952” i476~ 738”' 246 82 ■ 

from t/trec successive divisions of the numerator and denominator 
by 2, and then from tss/o successive divisions by 3 : and these are the 
terms which would have been obtained from dividing at once by 72 
which is their G, c. M.. 

853 . In examples like the following, it is convenient to break 




iy{) 


MATRICULATION ARITHMETIC. 


Up both the numerator and denominator into factors, and then attirei 
those which are common to both. 

ETote. It should be remarked that when a factor is cancelled 
it Is to be replaced by i and not by o. 

Ex. Reduce to its lowest terms. 

6o « 77 

35x63 ( 5 X 7 )X( 3 X 3 X 7 ) ,. 5 X 7 X 3 X 3 X 7 3^7 

60x77 ' (3X5X4)x(7Xii) 3x5x7x4x11 4x11 44 " 

Examples LXV. 

1 . Reduce to their lowest terras (by inspecHon) : — 

(1) s- i ! Ts ! tiff : « ; 18 i i a!r i 1 ff'f i §1! ; il > 

(2) i? ; i i? ! HS- ! M : n ■. 3J- ! n : ill ; iij : 188 : *“0 

( 3 ) tYt ! Al- ; 1 1% : i l Hi rVi ; ; r¥s- 

2 . Reduce the following fractions to their lowest terms 
II) . ?H 3 . 45 L . 21 ^ . 444 . ^ . 7 ^ . i _476 

957.' 3>5 ’ 1645 ’ 1024 ’ 703 ’ 1025 ’ 3593 ’ 1764" 

3094 . j 3444 . 5239 . 556s . 7 S^ . 1775 . 3^5 . 905 o 
' 3042 ’ 3556 ’ 6076 ’ 8533 ’ 9504 ’ 3350 ’ 4930 ’ 17919 ■ 

1361 ^ 6435 _ 1236 ^ 6006 _ 9504 _ 74^ 48510 

1649 ’ 7293 ’ 4764 ’ 8008 ’ 10692' ’ 15729 ’ 49005 ■ 

/ \ ^991 . ? 254 o . 13478 . 83 _ 98 . , 43365 , 13667 , 21780 0 

10989 ’ 21945 ’ 16701 ’ 29393 ’ 44688 ' 14186 ’ 245025" ■ 

/t\ »»°SQ , 20301 _ 714285 _ 109375 . 135795 . 997 i_ 5 _ 

■ 35581 ’ 33633 ’ 999999 ' 1000000 ’ 222210 ’ 113960’ 

Y61 . ^^°^94 . 256417 . 1854432 . 1832051 . 496606401 

'I 359784 '1973594 ’ 7006987 ’ 3171276 ’ 25925'25 ’1006110363’ 

3 . Reduce (by cancelling) to their lowest terms ; — 

. . i8_x. 32 _ 1 6x45 _ 21 X24 ^ 45 X 70 X 1 5 _ 4d^64_x_(|9 

27 X52 ' 24x75 ’ 56x84 ’ 8t x'gox Too ’ 96x88 X63 ■ 

(2) 5t x 39x 42 . 19x23x26x56 , 8 s X 8 4 X 38 , 76x87 X 65 

^ '' 68'x52X7o’ 57x92x78x98 ' 102x154x95 ' 114x145x143’ 


254 . To reduce two or more fractions having different deno - 
minators to cq2iivalent fractions having a common denominator. 

Rule. Multiply each numerator by all the denominators except 
the one placed under it, for the new numerator ; and multiply all the 
denominators together for the common denominator. 


TRANSFORMATION <' 


! 4 , I and I as equivalent fractions with a common 




7 = 28 - numerators : 




3x2x5 = 30) 

70, the 


1. denr. : and t = “ 
and yo- j 4 »s. 


3 ? 

x5 70 ■ 


the equivalent fractions a 

255 . If two or more of the denominators have a common mea- 
aure, the equivalent fractions may be expressed in simpler terms than 
obtainable by the above Rule, and having a least common deno- 
minator (l, C. u.) by the following Rule. 

Rule, Find the 1.. c. m. of the denominators ; this will be the 
least common denominator. Then divide the l., c. M. so found by 
the denominator of each fraction, and multiply each quotient so 
found into the numerator of the fraction which belongs to it for the 
new numerator of that fraction. . 

Note. Before applying the above Rules, reduce mi.xed num- 
bers to improper fractions, and compound fractions to simple ones; 
moreover, if the L. c. D. be required, the given fractions should be 
reduced to their lowest terms. 


Ji.V. 


h and 


> equivalent fractions having the 
s here the L. c. 0. 


The L. C. M. of 5, 12 and 20 is 60, which is 
6o-t-S=>!2 ; 6o-s-12=5 ;6o-e20=3. 

• 4 ^ 4 Xi2 _ 48 11x5 3^ 3x3 ^ 9 , 

■ * 5 5x12 60' 12 12x5 60’ 20 20x3 do 

Hence, the equivalent fractions are fiS, {ji'i and ttV Afis. 

256 . Similarly we can reduce fractions to equivalent une.s 
iviiig a least common numerator (L. c. N.), 

Ex. Reduce J and Vi to fractions having a least common 


I7S 


MATRICULATION ARITHMETIC. 


I Examples LXVI. • 

! I 1. Reduce to equivalent fractions with a common denominator 

ill' 'i)i t (3)i, iV . 4)1, i,?. (5)s,?,7'f 

ii 4) J, I, ?, i A- (8)ii, 2^3f j: 

l|! (9) i, 2ii, 3ih- (*0) 7. ro}V, 26I. (it) a of (h of 5];, J of if. 

ji 2. Reduce the fractions in each of the following sets to 

ijs equivalent fractions, having the least common denominator : — 

jl* U) I, % f- 4) i 1 (3) K, (4) 7^1t. -."t. i;. ' 

i|:' (5) V., l], 3i>- 4) ■, A- (7) -I H- (8) is, h ih 

(9) A, Ih \h U< A- (^o) ]#, -H-, ii!. f,‘. 

(II) l,i of I of 5. l of of 2l, i, I (12) 1 1, 3?„ 4 h 6’ . I 

(13) 3i"if, fin 1'?, isM- 44) 7 of iJ, u of 25, f of 3? of 3I 

I il 3. Reduce the following fractions to equivalent ones with the I 

' fl : least common numerator : — | 

j !l (i) i, f, iy :■ (2) h s!. li, 1'6' 4) A, A, \h A- 

I li <4) ¥, A, n- (5) A- A. ( 0 ) «, }!■;, ?■#, A. I 


257- 7h compare the magnitudes of different fractions. 

(i) Rule. I^educe the fractions to equivalent ones with the least 
common denominator (l. c, d.), and then compare the numera- 
tors so obtained. That fraction which has the greatest numera- 
tor is greatest, and that which has the least is the least. 

Ex. 2. Find the greatest and least of the fractions and H 
The L. C. M. of the denominators ="504. 

5044-9 = 56 ; 504 + 8 = 63 : 504 -i- 14 = 36. 

• 7 „ 7 X .yjg g 5 x63 34 . II 11 X 36 396 

•• g'’gx56 504’ 8 8x63 504’ 14 14x36 504" 

Hence T-i is the greatest and i is the leatt. Ans. 



Ex. 2. Arrange -j-i! and 5 in order of magnitude. 

The L. C. .M. of the denominators = 180. 

180+ 5 = 36 : 180+12=15 ; 180-5-15 = 12 ; 180+9 = 20. 

, a_4X_36_i44_ ii_ 11x15 165. 

'* 5~ 5X 36 ’' 180 ’ 12“ I2X 15“ 180 ‘ 

I3_ 13x12 156. 8 8x20 t6o 

i5~ 15x12” 180 ’ 9“ fix^o” r8o‘ 

Hence the fractions arranged in order of ma.gnitude stand tin 
H, S. TK and 1. 


TEANSFORMATIC 


r FRACTIONS. 


( 3 ) Fractions may also be compared by reducing them to a least 
common numerator (l. C. N.). In this case, the new fraction 
that has the least denominator is the and that which 

has the greatest denominator is the /casi. 

Ex. Find the^4'yea/^r/ and the least of 5, t'g and -f";,. 

The L. C. M. of the numerators = 126. 

(26-r-2 = 63; r26-i-3~42 ; 126-1-7 = 18; i26-f-9=i4. 

■ 5=, 2 >{63 I2 j 6 _ 3 _ 3x42 126 _ 

'5 5^f>3 ~ 315 ’ io 10x42 420 ’ 

7 — Zil_L§— ZZ® 3 ^ '4 — 

15 ”15 x18 270*16 16x14” 224' 

Hence I'lj is the and xs 's the /ftwA A71S. 

258. The defect of a fraction from i is called its coniple- 
inent. 

Thus, i- and g- are respectively the completnenis of f and i. 

(3) Fractions may also be compared by taking their complements, 
provided that each of the complements has i for its numerator 
The greatest axsA /eat/ fractions will be those that have the least 
' and the greatest complement. 

Ex. Find ‘Cat greatest and the least of the fractions and f. 
The complements of these fractions are J, .j's and respectively. 
Now, of these complements -gV is the least and i the greatest ; . 
iil is the greatest and ^ is the least. Aits. 

■(4) Fractions may also be compared by the method illustrated by the 
following example. 

Ex. Arrange in order of magnitude and xV- 

3= 3-^3^ i . .5 ^ 5*1= _L . i. = ±L6„ t ,, 

7 7f3 3if’ 21 2t-s-5 4l’ 19 19+6 3^’^ 


142.) 


The given fractions™ 


espectively. Of these 


2r 4-r 3^ 

the greatest and is the least, for they have respectively the 
4^ . ' 

least and greatest denominators. 

.'. the order of magnitude is -f, x*!! nnd XX. Aits. 

Examples IXVII. 

1. Which is the greater? (by the jfw/ wW/wrf). 


J1ATRICUI.ATION' ARITHMKTIC. 


Which is the less ? (by the second method.) 


(3) A of h of 4, of : of 6, J of i of 3 : iig, /tt, ii'j, 5 

(4} of of I'h, of S of 3I, 4'- of 3? of to ; of i;,, l of I, y-ij-. 

4. Arraiif^e in order of magnitude the following : ■ • 

(I) f, ■i.ll.iri- (2) s'V. T^, /n, ifTT- (3) T^, it. M:- 

(4) 14 of 1 -, 3\ of 3 -J, i of 24 - (5) Jof2f, 13, 31 of of it-. 

(F.\ 1- ^3 + t 5 , ,, 5 +6+7 + 9 

(6) .:r,T,o t7) tr.T. ---, ,-,o 6T7 + 8 +To ' 

5 . Arrange in order of magnitude (by the third method.) 

(I) I, h h f- (2) T"ii, \h I (3) !'f, -2. h a- 

(4) -BiTt fso) T2'> 't2- (5) -SB> ih Ss) i'h (6) -J-fi, \-f, ifr, H- 

6 . Arrange in order of magnitude (by the 

(I) h h h ( 3 ) U, H. -A, li- (3) 2, h tV, *. 

(4) fij' rtri 4-Si if*-. (5) h si ISj H. tV- ( 6) li ir. Ai Tii- , 

7 . Find a fraction intermediate in value to 4 and f whose deno- 
minator is 84 ; to j and f| whose denominator is 720. 

III. ADDITION OF FEACTIONS. 

259 - To find the sum of two or more ifismi fractions. 

(1) If the given fractions have the same denominator. 

RUMC. Add the numerators of the given fractions together for 
the numerator cf the stun, and take their denominator for its 
denominator. 

E.x. Find the sum of =)-, ^ and y. 

H • •> L ’ j..‘>_4’*-5 + 8 V or 4 sevenths + ^ se7/enths+& sm 

t’ ’ ' ~ 7 . enths = {4 + S + i^) sevesit/i.r. 

= V = 2 y. —If sevenths . 

(2) If the given fractions have denominators. 

Rule. Express the fractions with a least common dentjuiina- 
tor; add together the new numerators for the numerator of their 
sum, and take he least common denominator for its denominator 



Die. sum should always be expressed in its lowest terms ; and, if ai 
improper fraction, should be reduced to a mixed number. 

Ex. Find the sum of 3, f and f. 

'Die i„ c:. M. of the denominat 


24 24 24 24 

= 75 ^ 15213 ^ 25 , 


24 


X3 S' 


260. All fractious should be reduced to their lowest terms, 
improper fractions to whole or mixed numbers, and compound 
fractions to simple ones, before the application of the Rule. 

261. If any one of the given numbers be whole or mixed 
numbers, add together the whole numbers as in simple addition and 
the fractional parts by the Rule given above. 

E.v. Add together and | of 3f{. 

Here, -V-“3v ; 2H=2 t'V ; I of 3x=f of V = V =2*}. 
sum of the fractions = 5T''V + 3i +2T';r +2J 

'”(S + 3 + 2+2) + (tt+I+ fr, + 1) 
.,,20+8 + 21+36 


1. Add together 

(1) f + a 5 J.+J- ; 

(2) i+ ii ?i + l 

(3) i+l+i ih 

(4) 31-+2?, ; 


Examples LX VIII. 

>m//f the following fractions : — 


i83 
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(7) i' -i of 9r1i + fV of ^ + ,H of jj- of S ; f + 4j- + g of 2. 

(8) if+f + tr + jJ. (9) 3i + 2g + ,V + 7j. 

(10) + + 4i!'T+ Soa- ('f*) 3t'’a + 7a + 8n +4L 

(I2) iiV + 3,“, + 3,;iii + 45V- (13) 4?+8i + 3i'V + 8!]- 

{14) j'j- of !; of J + J- of i of :?j!J +# of iji + 2f 

( I s) 4 -I- ri + ’I + s + !i- + -A of ' ‘ 1 : 5 + 2 a of Js + 3?) of ajji. 

(16) 387i + 285ii-+394j + 5 of 3704 ; iV\i+2f +4?iH-6i\. 

(17) 275 h +62tVo + io3<i+-5 of 4150.1. 

(iS) ?i+r+,4+il+i’i+}i+ii'- (f9) i-+3+K+/r,+.5ii+K,-i-;iii+,y,,. 

(20) ^ of ¥ of 52/1., -I- ^ of if of 506]- + ? of -|j of 1864. 

(31) 1 of ?+iofiV,+?of(i+}J)+7>, ofCf + ^)- 

IV. SUBTRACTION OF FRACTIONS. 

362. To subtract one fraction from another fraction. 

(i) When the given fractions have the same denominator. 

Rule. Find the difference of the numerators of the given 
fractions for the numerator of the remainder, and take their deno- 
minator for its denominator. 

Ex. Subtract -fV from f?. 

H — ¥o\\ 'lo .seventeenths ~ti seventeenths 

I7~ 17°* 17 =(10- 4) seventeenths =6 seventeenths 

"tV =iV 

{2) When the given fractions have different denominators. 

Rule. Reduce the fractions to a least common denominator ; 
subtract the less numerator from the greater ; under the remainder 
place the least common denominator, and the result, properly reduced, 
will be the required difference. 

Note. Before applying the Rule, reduce fractions to their 
lowest terms, improper fractions to whole or mixed numbers, and 
compound fractions to simple ones. 

Ex. Subtract H from Hi end § of fa ftom J of f. 

(1) The L, c. M. of iS and 24 = 72. 

(2) Here, of and! of -A i= 5V Also L. G. D.=96. 

their difFerence== -- “ -^= ^ . Asis. 

33 24 96 96 

263. Additions and siibiractiotis of fractions mav be ferformed 
in any order. 

Thus, 7:;-44 = (7-h?t-(4+H=7+|-4-Tj(Avt. 107) 

= (7-4) + (?-4)=3+5{-t- 


SUHTRACTION OF FRACTIONS. 


I S3 


Hence, if eithci' of the given fractions be a whole or mixed 
number, it is most convenient to take separately the difference oi 
the integral parts and that of the fractional parts, and then add the 
two results together. 

Ex. I. From 3;i take 2-*;. 

Here, 3-^ - 2-> = (3 4- S) - (2 +^)=(3 - 2) +(| - ii) 

= i+(v-'«)=iE = ia. Ans. 

Ex. 3. Find the difference between 2i and 5 h. 

Here, 5J-2^ = (4+ l+i)-(2 + -f) = (4“2) + (i + ^- j) 

= 2 +(| ~4)“2+(|'5-sf) = 2+5?-»34T Ans. 

364 . The following peculiarities in Subiraction of Fractions 
.should be carefully noticed. 

(i) When both the fractions have a common numerator. 

Rule, Multiply the difference of the denominators by the 
i;ommon numerator for the new numerator, and take the product of 
the denorninatoi-s for the tmo denominator. The resulting fraction is 
the required difference. 

.®- 2X8 ^ 


Ex. - 


13X 


= — . Ans. 

143 


(a) To subtract fractions when both kat/e \ for numerator. 

Rule. Find the difference between the denominators for a ■ 
«£’«/ and multiply the denominators for a new denomina- 
tor. The resulting fraction is the required difference. 

yC'.y > 4 _ .1 M 9-T.? = , L 

“ " 8x9 n : 

(3t To subtract a proper fraction from unity. 

Rule. Subtract the numerator from the denominator for the 
new numerator, and underneath place the given denominator. The 
re.sulting fraction is the required difference. 


Ex. 3. 


'L-. 5 _ 


— Ans, 


(4) To subtract a mixed number from an integer. 

Rule. Subtract the fractional part from unity as in (3) and 
the integral part from the integer diminished by unity. 

.ffar. 7-3f“(6-3) + (i-^H3f - . 

(5) To subtract a. mixed number from another, when the 
fractional part of the subtrahend is greater than that of the minuend. 

Rule. Subtract the subirahend (composed of the integral and 
: fractional part) from the integral part of the. minuend as in (4) and 
to this difference add the fractional part of the minuend. 


366 An expression made up of addifions and sudirnciton 
'ractiojis may he made equal io the difference of two sums. 

I'hiis, 5 t ~ Iy+ + ii =( 51 + 2 i + s' — CiT + ^)- (Art. 107). 

Examples LXIX- 

1, I’erform orally the followin},' subtraetioiis 

■:0 

2) ;2-fh; i-n: : H - J i il - ^ 

■3) i-,\ ; 3 -t i'l.O-Sl : 6 i -4 i 7 f- 4 l ; 4 -,"o- 3 /,r 

3 . Perform the following' subtractions : — 

\ ' ) - !r ; S - ■? 1 f V “ ii i ii - -is ; 1 “ ■* f s ! 1 5 - }■’ • 

( 3 ) i ; 9 A- 2 ib ; 3^-2^:/ ; SJ-si- 

(3) i 9 ?- > 3 i\ ! i 1000-3843V, ; 279!)-r68f. 

(4) 2i;- of !6»- isj of 3g ; V of y'V of 25 - j'u of ;| j 7} of loj - 2^ of 
3 , Find the values of ; — 

(1) (3) + 

(3) a + t-i + i-lV . (4) •i-s + in-i'i + ii+f- A + >! 

(5) I 3 s- 9 S- *<fs- (6) 3 'i’V“!!ir~ 'a'V+'A- 

(7) 7|4-6.|-3i's-2.H' + yr (8) 3?, +2f - (sH 'i'iHaf.V 
!g) ioi,-(4^‘ + 6,«,)+7ii+(8i-63;j). (10) 6T. of 2 A -(62-21 v'. 
i) 2Jj--(42+iOj''j + 3a“5) + 3,J + 2os. (t2} of 1 -1“, of 3I + 1 of 3 
■3) 22:tl-v9§i-7i"+i of l'i) + S of3:|. 

'4) 8f-3}i* + 2iV0f U'0f4;{'-(SH -2S)' 

15) 47/7 - ( 3 S + 3 ' A + 23) •+ 6^ - (2* - ItBt). 


V. MULTIPLICATIOlSf OS’ FHACTIONS. 

7 b multiply a fraction by a sohole number. 

[ We have already', given an outline of this method in Arts. 


nd 244. Now, vv 


propose to treat it at length.] 

Rule Multiply the numerator by the whole number for 
eio aumerntor, and leave the denominator unchanged. The res 
ig fraction should always be expressed in its lowest terms, 
tncelling those factors that are common to the multiplier and to 
enoniinator of the fraction. ; 


Thus, 8 X 




For 8x 


=8x 5 ni;ii'/i.!»=4o ninil 
^40^8x5 



MUI.TJl>l,lCA'.I ION OF FKACTIONS.' 1S5 

867. To multiply a mixed ?nimler by an mteger. 

Rui-ic. Either reduce the mixed number to an improper fraction 
and multiply as above, or multiply the integral part and (he fractional 
part separately, and add the two products. 

Thus, (l) 67; X 3 = V X 3 — =20j: 

(2) 6iX3 = 6x3 + ix3=i8 + V = >8 + 2« = 2o?,. 

268. To multiply a proper fraction differing very little from 
i, or a mixed number differing very little from the ne.xt superior 
integer by a whole number, we have recourse to such artifices as is 
explained in Art. 264. 

Thus, (I) fyhX35 = (i-TjB)x35==3s-./B'’5=-3S-ih = 34i:i:- 

(2) I5t^XI2-{I6-TV)xI2=l92-f|•-I92-.,^=I9I5l^• 

{3) 99Tif X46=(ioo-TJj)x46=46oo-}^ = 46oo-3i’=4sr)6-:. 

Examples LXX. 

1. Multiply orally.— 

U ) T by 3 ! TT by 2 ; * by 3 ; f; by 4 ! A by 5 i tV by 7 ; i by 3 ; by 2. 
(2) il by 7 : li by 21 ; by too ; by 25 ; ff, by 28 ; tx by 30. 

2. Multiply 

(i) 111 separately by 55, 88, 90. (2) A separately by:i2, 36, 48, 49. 


13) rVr 33,128,168. (4) 3ii- ... lI, IS, 2r, 132. 

(S) 3 ,’i 2 55. 77, 110. (0) 2r“i 13.39.42. ti7. 


(7) 159-2 by 12 i i 635 t 3 by 23: 47^7! by 23, 1727'^ by 34 ; 3589 V} by 47' 

3. Find the product of ; — 

(i 1 99i‘o separately by 6, 8, 15, ,18, 35. (2) 9991^ by 99, 550. 

(3) 499114 ...25,50,75,100,150,200,250. 

(4) 741? by 43 ; 99t|-| by 324; 999Ji;i-S by 999,. 

269 The meaning of Multiplication as given in Art. 59 is not 
applicable when the multiplier is a fraction. Hence, to suit our 
purpose we make the following definition. 

“To multiply by a fiactioii is to take that fraction of the 
multiplicand.” 

Thus, to multiply ? by 2-, we take 2- of 4 by the new 

But-“ of J-^—^byArt. 249 (therefore •2x2 = 1-— . 

0x7, 0x7 

Hence the Rule: 


definition. 


1 86 


matriculation arithmetic. 


270 . To multiply a fraction by a fraction. 

Rule. .Multiply together the ie.spective numerators and deno- 
minators, reduced to fractional forms if necessary ; and the fraction 
thence arising will be the product, which may be simplified by 
striking out any factor common to numerator and denominator. 

hx. I. Multiply g by i 

Here, s x 5= -2iiZ= For, if ^ be multiplied by 7, the 

9x8 9x2x4 product will be 'sMAri. 241); 

Ans. but 7 being 8 times as great as 
9x4 ' i, the multiplier above used is 

d times too lar^e^ and the product V will therefore be S times too 
large also; whence, the product required must be 
; Art. 341)= 3%. 

Ex. s. Multiply 3I J by 2| J ; and 5I by 24 of 14 . 

=. 9 9x145 „ 11x9x5x29 
25x54 5X5X6X9 


(1) Product^ 


~ 5x6 

(3) Product® V X ( \- X i4)=‘ 

7 X 7 X 3 XS _7 

axa'xj 



tg. Am. 


271. To find the continued product of three or nunc fractions. 

Rule. Multiply all the numerators together for the numerator 
of. the continued product, and all the denominators for its deno- 
minator ; cancelling all the factors common to numerator and deno- 
minator before obtaining the final result. 

Ex. I. Find the continued product of f, 4 and tk- 

Here, Products 4 = . An.s. 

4x7x15 4 X 7 X 3 X 5 7 

jS'.f. 5. Multiply 4, 19’s and ti together. 

Products,! ^ 35 ^ 9_6 ^ 1.1 .i^5 x_7) X (2 x 2 x 2 x 2 x 2 x 3),x n 

6 n 5 56 (3x2)xux5x^2x2x2x7l 


1 , Multiply 
(I) } separately by J-, i, 

( 3)4 - 4 ,^! 


(2) i separately by f 
( 4 ) A A, 
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3 . Multiply : — 

( 1) 'f; I.iy ■? i tl by ri ; by ;! ; j*., by i; ; by yVi I by gg. 

3 ) M by ; Ji, by j>-- ; \l hy ; ;?« by by ?■. 

13) 2;f by 7(i ; 8^ by lo/v ; 6f by < ‘Si by 3S! ; 6J by 3^1. 

(4) a-J by -J,' of S of j ; 13!; of yJ. by J of ?, of 12^ ; of 4?; by 2-J 

(5) 1; of 15'i by -^^2 of 3g'l ; 3/^ of sij by 6j; of lolj]^ ; if of igf by : 

3. Find the values of : — 

;i) HxiiNx'5 ; ; ^XtXH : n X i61 X /'i ; 4lx)jX,.j. 

(2) i X I X X 1 j 3 X i X r; X ^ V : V-I X 3g- X X l-^ j ; j'j of 1 1 X 3^ 
,3) ;1 X2;; X3iVx 5T»,iX6Tl,j ; I2}5 xSJ-jf x/a x6];f of }i X3b 
f4) ig of § X yV of 2^ of 8 X 12'i of 6f of lyV x ^j- 

f 5 ) 4 l^ of 3^ of 7^f; X § of 1 1 X 2-J of 41^ of 2ii X 

4 . Find the continued product of : — 

(.) 49 ?6 

133 75 

3C}1 


and 



(2) 

428 


S«5’ 

1584 

(4) 

5ll7 

i59j‘ 

319’ 

2116 

(6) 

36 

1764’ 

65’ 


1819 493 ■ 

667 321 _ , 72816 
’ 2201 1 ’ 6sg 8528 
^,-39 


I44‘ 


5 . Simplify 

i'i) (3E + 2i)xio¥ ; 3S + 2|xiOf ; (i + J + l) x(l of ?). 

(2) (lxi4-il-xi)-(3xe-AxtV);iof(6H2'^-3)i(i^ + J-)x(i-i). 

( 3 ) (i9;i-3j)x(3-}-2'J) ; ig'J - 3 TX 3 'i- 2 ? ; 19?. - 3 ? x (3 1 - 2 ^ 1 ). 

(4) {(i- + i) 0f{iH2Snx{(2*-ii) of {3^--?)}. 

(5) {i? of 26| of (i-f)}x{2a of (44-35) of/,i%|. 

(6) (I§ of 27 , - 3} ■ ) X (si of 4 l - 3i of 3i) X Sf of * x h 

VI. DIVISION OF FRACTIONS. 

272 . To dkiiik a fraction by a whole number. 

[We have already given an outline of this method in Arts. 241 
and 244. Now, we propose to treat it at length]. 

Rulb. Multiply the denominator by the whole number, and 
leave the numerator unaltered. The resulting fraction should always 
be reduced to it.s lowest terms by removing all factors common to 
numerator and denominator. 


° 36x28 36x7x4 36x4 l'44': 
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273 . The meanino- of Division as giyen in Art. 87 is not apph- 
cable when the divisor is a fraction. Hence, Division may be 
extended to express the finding of the fraction, the product of which 
,tnd the divisor is the dividend and the quotient shows what/rt ?7 nr 
p:irts the dividend is of the divisor. 

Thus, to divide ij by f, we have, by definition, 
quotientxf = 1 ; 

multiply each term of this equality by I, 
therefore quotient X f X t = I X .J, 
or quotient 

that is, -la-ftsAx J. Hence the rule. 

374 . To (Hviiie a fraction by a fraction. 

Rui.io. Multiply the dividend by the divisor inverted, and the 
le.sult will be the quotient, which may be reduced to its lowest terms 
by cancelling any factors common to numerator and denominator 1 
or, which is the same thing, invert the divisor, and then proceed by 
the Rule for the Multiplication of Fractions. 

Bx. Divide ^ by %. For, if -ij be divided by 4, the quotient is 
/^(.Art. 241) ; but this quotient is s times 

Here, f •s-i = | x 4 xoo small, because the divisor has been 

= ii. Ans. taken 5 times too great ; whence the 

quotient will be Ax 5 = iji. (Art. 241.) 

876 . If the dividend be a whole number, or if dividend or 
divisor or both be mixed numbers, reduce them to improper fractions, 
and compound fractions to simple ones before the application of 
the Rule. 

Ex. Divide i A by 5^ ; and 7| by 3A of 2^-. 


(r) 

14 ^7 
(^) 7|- 3c3 


IS . 40 


: .3.x 5 X 7_ 


4 7 14 40 7x2 X 5x8 2x8 

.,2 ^ 45 of 2i_ ^ ^ 5 X 9 X 7x3 

'10 8 ' 14 to 8 ' 7X2XSX2 

<33 9x3 63 2^2^ 7X9 x; 

8 ■ 2x2 8 9x3” 2x2x2: 


278 . Numbers connected by of are considered a single num- 
ber. The student should carefully notice the difference in meaning 
between 2iSs-tAxir and 2i-Mi of In the former, the sign-;- 
applies only to the next number j but in the latter, 1^ of J is a 
single number. 

Thus, thefovmer=i x%xif=fi = i^-; thelaUer = .^X5X:f=tV.;=2.A. 


COMPF.KX AND CONTINUED FRACTIONS. 


I So 


Examples XXXIl. 

1 . D'wMt orally ■. — 

(i) 1 separately by 2, 3, 4, 5, 6. (2) 5 separately. by 4, 5, 7 , 10, 13 

(3) ili ... ...12,14,15,18,20. (4) M ... ... 3 . 5 i 30. 45 - 

2 . Divide : — 

(i) separately by 8, 16, 24, 36. separately by 25, 75, 87. 

(3) 2Ji ... ...13,65,117 (4)16? 19,25,32. 

3 . Divide orally : — 

(l) .V sep.arately by 4 ^ }, (2) S separately by 3, 4 , 1 . 

4 . Divide;— 

(i) J- separately by 4. fV liV (2) separately by 5 , v’,. 

(3) 3 ^ 5I. 2”, 41.6;:. (4) 4 f'ii I :iK, 55. f'lV 

Examples LXXIII. 

1. Divide 

(0 “ by -J : I by : iVby /ij : V’byrii J lrby !!i '.Hbyw : i43by l.l. 

(2I 2} by 3| 1 lOiL by 13? ; 17 § by y?? ; 248 by 5/% ; 2^ by f of 4^ 

(3) 3.5 byloffof 8 ! Svasofsibyjj-Wofg- 15,-’; of 84 by | of of 15^. 

(4) II of 1 4 X 2^ of 4I of 2|| by 1 8 of il X ITS of of 8. 

2 . Find the values of 

it) f:'X5Xi3-?,)-^(;,xy + 54). (2) f? + f of of 2i\ - .H). 

'3) f>Hfb’!+ 3 T'’s)-*-b?. (4) + 

fs) io^-x 3 j+ 4 f-( 2 f + 3 f) + 4 ,? + 74 - 5 -( 3 f+. 4 s). 

■'6) 24 X ij-i- li of 2?. (7) 2|- of r-l, ..r- 1 X 2;|. (8) 2i of i)..M-^of2?. 

(9) (10) I •*-[ 4 - 11- {2 - 1 . 4 - (I- /h)}]- 

(n) (i + l--t-Ki + W-(?j + HJ, + iV- 

ii2) (2+i+i + r\ + i\+i\)-^(t + l + h+l+i)- 

VII. COMPLEX AED CONTmUED ERACTIOXS. 


'H + f 
4i of 3 ’ 


e Comi)kx FracUons. 


278 . A comple.\' fraction is read by inserting the word fy.- for 
lUuided hy, between the readings of numerator and denominator. 

TI1M.S. ?i i.s rnad a /;v aS. 


11ATR1CUI,AT10N ARITHMETIC. 


379 . In the sum of ;i whole number and a fraction, when the 

fraction is either complex or simple (Art. 231), the sign is sometimes 
omitted, as in 5^ which means 5 + ^’ > in a product when 

one of the factors is enclosed in a bracket the sign is often omitted, 
as in 4(s-r)i which means (it- f). 

380 . Complex fractions are subject to the same rules as simple 
fractions, and can always be reduced to simple ones by treating tlieni 
if-' the //uolienl of the numerator by the denominator. (Art. 235). 


Thus, = 2 - -j - 3 = 
’3f} 5 9 


29 145' 


381 . To reduce a complex fraction to a simple fraction 
Rule. Express the numerator and denominator of the complex 
fraction in the form of proper or improper fractions, and multiply 
the numerator by the denominator inverted ; or more simply, 
multiply the numerator and denominator of the complex fraction by 
the L. C. M. of the denomin.ators of the simple fractions. 

Ex. r. Reduce and to simple fractions. 


9i"f ^9 ■*■^11 9'^ii"g'^ic 

Or thus, 4= l|i<i9 . 495_+.Z7„ 5^^ 

9 tt 9/1X99 891+45 93*3 18x52 18 


Orthus,ii^=’^i-"X 

’ 20 20x3 



_ (96+ ioj- (48 + 8) f Multiplying Numr. a 

+ 5) ’ t by 1 2 , the L. C. M. of tl 


: 3 i+ 75 ? ‘ (36+9)- (84+5)**’. 


Examples LXXIV. 


1. Reduce 

: to their simplest forms 


A) 4| . 8 fV . 

3f- 18 yj- 

. . 

^ . A . 2 i 

S-i ’ 14? ■ 

6 ' ’ ■ V 2 if 

’ 3"4^i ’ 

H ’ 4* ’ 3 K 24 • 


2} of 8?( 

3l of* 

. 3|-2^ . ’i}- 

iriofT'V’ 

2 # of Ilf f 

3l+fk 

’ 83ofi7j ’ 

ll of ^ 

i of '-'t 

;5}of^^ 

§:of-4of«i;,5of 

% >3'^ 

23,1 

)f I 2 f 42 6 


'.N . 7L:i3A^5i±Ji-. SM^,Siri4|^?8i--_2^.k 

2t ’ 6+41 ■ 6^-2i’ 3g+3| 3i--3&: I4li-il-«i.f 

r sl^ 3ix8i ; 4-1 + 5M ., 

'5^ 3f^A 4-i^ ’ 3iVx2S 3ftof2^■ 

2. Reduce , 8|, and i6^ to equivalent fractions with 

7 ? X lY 

ie least cornmon denominator. Also reduce J to a complex fraction 
avinq the denominator 5 and J to a complex fraction having the 
umeratot 10. 

3. Compare the quantities aj, f of 9I and ^ . 

4. Find the values of ; — 

(I) 1) of 3^*17 + ^ of 17+-? of sf of ilJ. (2) B of ?+9+^+ 

(3) |of -Jof i + lof §of lUfV'ofJ of^S. (4) Ti + BofAi+^_. 

5. Find the difference between : — 

(i) of i| and B of 7-1. (2) and ^ . (3) 23 of || and of 15!^. 

6. Find the values of : — 

(1) 23 of -^x ^-1 . (2) 6i| Of 9;‘XI2/,- of /A. (3) 

(4) 4-of^^?xSof 8|Qf i}a. (5)|ofix3of|x^|. 

<6) 2f» of 5i’„ of 1331^3}! of of 202J. 

(7'l " of of -t, X 5 ’ of 6 X 2oi (8) 8i- of 7I + 3I, of -8+ 




283. To find the romplete (/uoHent hi dividini. 


Rule. Divide in the usual way, and to the intetjral quotient 
add the fraction whose numerator is the remainder and denominator 
the divisor. 


Ex. Divide 4148 by 117, and 3136/2 by 95, giving the complete 


quotiei 


17)4148(35 

351 

63S 

5S5 


(2) 95)3136/2(33 In dividing by 95, the integ- 
^®5 ferriainder is i and the full 

‘286 remainder is I tV 


the complete quotients 


the complete 
quotient = 35 t\V. 


ractions of the 


: nature given below are Contlimed 
implified by beginning at the bottom and 


Fractions, and 1 
working upwards. 


Examples LXXV. 

1. Find the complete quotient in dividing : — 

(i) 3'27 by 43. (2) 6556 by 401. (3) 2331 by 87. 

(4) 876S by 45- (5) 845'niby 12. (61 6739/J by 37 and 

(7) 4i64Lby It, and by 132. (8) 5694t;i\ by 27. 



3. Simplify : — 

( 1 ; r5Hi:,-{7','~6:i). ( 2 ) (I5i+ 

( 3 ) i6-{2i-(4^- + ii». (4) i6 + {2l-(4-J«!. 

( 5 ) SJ-f5l--s(3T+27r))- (6) SsXit-^St of 3f of A of l 

(7) ( i + i) of ( 1 M- 2j) of (3 tV - I of ( 3T’i, - 4). 

(8) (3Vt-*- 44) of (ioa-T- 7 ^) of ( 9 ) 3T'T-^{4i ^ to4)-*-(7 ' 

( 10 ) lif of 5i'4-(4,}-T5)- iiV-64-i-rl of 2 ^ 

4. Shew that the simple fraction equivalent to the value 1 


5. Prove that 4 of (i - |)+J of Vb + s of (4 + H)+ i\i of (f 4-4) - 1 

Vm. SIMPLEPICATION OF IRACTIOKS. 

38i What has been proved in the adaptation of the fiinda 
mental operations to fractions, will furnish the means of simplifying 
arithmetical expressions formed by their combinations ; and, in 
general, only very slight mental exertion will be required, if the 
attention of the eye be directed to the conipositinn of the terms of 


the fractions concerned, and their resolution intc 
they are made up. 


_ 13 24x24 _ 

g-|.= +i |”24 264 “T 


the factors of which 


PLIKICATION 


!• FRACTIONS. 


fri^ 175 2 } 238 637 +io5o-t53 23S 

“ I 4 38 ~ 3 J ^ 305 “ ^ 228 " ■ 305 

22S 30s 3051 “ 

Examples LXXVI. 

Simplify the fotlowiiiB; : — 

of i-,-, of 3?,- + Jof 3i;. 2. (¥ + S- of illiO-t-aTT of (i-i^j-1 

4.1x4l^4:l-f ^ 4 ^>^4tr-3.iX3i 

’4i>'4i-V ■ ■ 4i-3.| 

i+6?,x(i+641 7i t.a-2?;^ , 

i+Slxd-hSir ®- 6,4+ 

i4i-64 . 4 t't-- 6J ■ l4-2xf + ix| 

5+6}} *■ -i-XM — 

3rx*f*4i- «f6i)+(i+ia-(i-a 


p of 4? . 5i_of 7i 
li 81V-31V 


’26 "^ i 3-3 f^^i 6 3-Vi|i" 




- 1034- i iA] f + A , 

r[ + ' oj > 03 - 9s- j f - Vi 


24 4- 1 4 4- A ' 






C. M 


fractions. 


9il ‘ 4-2i + I3-lVJ 2j' 

of ri + a- f I r 


*■ 2 i . 

1 + 4 -;:) " ( 2 "^“ "" (fI" 


. Fj _ „_L+J__.,. 

\j’+^ 6 f- 2 A.' ’ 4-5 of Si 


Jti-... 

of 4|- 


61-2*. 

- 5 “ ‘Fmi) " (»'F 1 " { il-T' 4 - 


■ _ JLM . 3 F 2 * . .3j f of 5 5 

"'\2-|''3-i/] ’ 5of(u|-2^)' 5TV4-4of4 


2F3i+4r V3r If, 
^ ■ 3F_iF 3 i-* 

:i’F 2 Ki.¥ 2 i-ir 




7 i±l 2 i_ _ 3 i±lL, 

^S+sn” 3t + ‘4*' 






f ; of 6 y + 7*4- i9i ll + 8-H- 221 




IX. G. c. M. AND L. C. M. OF FRACTIONS. 


The definitions that we have already given of the G. c 
M. of two or more whole numbers will also he applic: 

given numbers are fractions, provided that we understi 
, that the complete quotients must ha inie^nrs 
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286. To find the G. c. m. o/ hcio or more fractions. 

KliUC. ENpress the fractions in their loivest terms, if the,v be 
nut aheady so. Then take the o. c. M. of the numerators for nu- 
merator and the l. c, M. of the denominators for denominator. I’he 
fraction so formed is the if. c. M. of the given fractions. 

Ex. Find the G. C. m. of !}, vj. sS- 

i-lere, the fractions reduced to their lowest terms are I;, t, .1 
The «, c. w. of the numerators 8, 6, 16 is 2 ; and the 1.. t:. .\i, of 
the denominators ij, 7, 21 is 63 

Thus, the required G. c. M. =-d’s. Ans. 

287. To find the EC. 'th. of two or more fractions. 

Rule. E.tpress the fractions in their lowest terms. Then take 
the L. c. M. of the numerators as numerator and the G. c. M. of the 
denominators’ as denominator. The fraction so formed is the L. c. M. 
of the given fractions. 

Ex. Find the L. C. M- of /j, j'j, 

Here, the fractions reduced to their lowest terms are la's, ij-, 

The L. c. M. of the numerators 8, 3, g is 72 ; and the G. C. M. 
of the denominators 25, 7, 20 is i. 

Thus, the required l. c. m. = V= 7^ -Ans. 

Note. Before applying the Rules given above, reduce mixed 
numbers to improper tractions and compound fractions to simple 
ones 

Examples LXXVII- 

1. Find the G. c. m. and tlie 1.. c. U. of ; — 

(0 fh ?:-• (2) \l, \i- ( 3 ) 1, A. t'li- (4) h 6i'\, li- 

es) El i 5- (6) (7) «*. 2Tr,3l- (8) Vi. 2 I, 4, 5^ 

(9) iy„ 5ii. I4f’«, 61V (10. is-il, 3||?„ Sl-lj. 

(‘0 7i. iji, ij, Ah I (12) 3f, lii, Ti, 2h 3}^^- 

2. What is the greatest length that is contained a whole 
ntmiber of times exactly in 26* ft., sSJ- ft. and 2gJ ft. ? 

3. A man gives away to each of five people r',j, i'-,., -,'c, w;, of 

a basket of apples ; how many has he left, supposing ho has only 
just enough apples to do the above operation without dividing an 
apple? 

4. W^hat is the least number which, when divided by each of 
the fractions ", rV, fs. ond 5^, gives a whole number as quotient in 

each case ? r A 

6. Three lines of paling tun side by .side for a disliince of 
150 yls. The upright posts ate respectively 2?j, 3J, 4^ ft. apart. 


T?U ACTIONS. 


MISCiaLANEOU.S EXAMI'LES IN 

How often will ;t person walking outside be able, on looking across, d 

to see 3 posts in a line ? f 

6. Eight bells commence to toll simultaneously. 'I’hey toll at | 

intervals of id, 2i, 3.4^, S, 6, 8 and 9 seconds re.spectively ; after 5 

what interval will they again toll together ? ; 

7. Three wheels are respectively loA ft., ft. and 4 ft. round. i 

Find the least distance travelled when they will make complete i 

revolutions. I 

8- A man gives away to each of four people vis awd i 

of a basket of apples, and has only just enough apples to be able to . 

do this without dividing an apple ; how many apples had he ? 

X. mSCELLANEOUS EXAMPLES IN EEACTIONS. 

288. Tlie following Solutions, we hope, will be of service to 
students in acquiring a thorough knowledge of the principles of 
Vulgar F ractions. 

Examples worked, out. 

Ex. 1. What fraction added to the sum of t, L 'A and 2. j will 
make the sum equal to 5 ? 

Here, T-(-3- + 5x+2^ = 2 + 2i'4: = 4r5. 

the required fraction = S-4,V=Tl- 

Ex. 2. What fraction is that from which if there be taken 
^ of a and to the remainder be added f*. of f^i) the sum will be 10? 

Here, f of 1=5“^ and fs As 

the required number®!©-;! + j''5«=9ii +3^ =9!$, Ans. 

Ex. 3. Find what fraction multiplied by the sum of 2|, Jtn 
and -fV; will m.Hke the product equal to 17. jH 

Here, 25+ ifn + A = 3 + iS = 3Sg.: . |f;| 

the required fraction = 17 '■>3J|}= 17 ■V’=41-. Atn. j 

Ex. 4. Find what least fraction added to the sum of i-J 
and 2;! will make the result an integer, 1; 

Here, f +!i+2S“3 + 2jj = 5ij; . j|. 

the required fraction®! — = 1 

AT. j. What number divided by will produce T;r ? ! 

The required number^^VjX 2iV==t5Xii = ilti. ii 

Ex. 6. A man has | of an estate, he gives his .son f of his ii 

shave; what portion of the estate has he then left ? ii 

i of his share being given away, there remains (i-ri) or i, !■ 

J3ut his share® *• of the estate ; he retains if of Am-. |: 


MATRICULATION ARITHMETIC, 


Examples IiXXVIII. 

1 . What number added to if makes ig ? and vvbat taken from 
iff leaves f 1 ? 

2 . What number added to fx, IJ, #3, will make the sum 
total equal to 3 ? 

3. Multiply the sum of 3I, 4 t and qi by the difference of 7 f 
and 5II ; and divide the product by the sura of 94^ and 935-. 

4 . Pro\'e that the sum of 5^ and 35- is equal to four times their 
difference. 

5 . Compare the product and quotient of J by ff. 

6. Find what quantity multiplied by | of f of 3J, gives a result 
equal to f of ./j5 of 6J. 

7. What number is that, whereof the part expressed by + f + i 
is 45 ? What number must be added to f of 2f to give 3f ? 

8. Find the least fraction which, added to the sum of t, -/'it and 
Ig, will make the result an integer. 

9 . To 479 add ifn-f and repeat the addition 6 times. 

10 . From ii iV take the sum of 2|, 3I and 4J, and multiply the 
difference by 2 } of 11- of 6^. 

H. Multiply 49H by 50t\ and add^fi,- to the result. 

13 . How many times does ^ + 3 -1% contain ? + l ? 

13 . Multiply the sum of i, f, | and i{ by the difference of x'l, 
and -/tr and divide the product by the double of 21*. 

14 . Of the fractions W, /j, xVi Hi find how much the sum of 
the greatest and least e.xceeds the difference of the other two. 

15 . From i take its half, third, and twenty-fourth parts : add 
the product of those parts to the remainder ; and multiply this sum 
by 7 H. What must i} be divided by to produce 3 ? 

16 . To xV, of a dozen add H of three hundred, and divide this 
sum by the difference of 3J of a hundred and 43 J. 

17. Find the sum of the greatest and least of the fractions i|, xV, 
J and 3V1, the sum of the other two, and the difference of these sums. 

18 . Multiply the sum of J, if ,rnd I by the difference of VV 
and i/if, and divide the product by H of i|f,. 

19 . What fraction is that from which if s of ^ be subtract- 
ed and the remainder be divided by S^-i-idf, the result will be } ? 

30 . Divide the sum of 2i|, 3f and sf by the sum of 4I, and 
Sfii and to the quotient add the difference of lOxii and Sj. 


21 . To the sum of 3" and 4^ add the difference between 4I 
and Sjt and multipiy the result by iItV 

22 . A merchant owned /h of n ship and sold j of his share, 
what share has he remaining y 

23 . If I pay aw,ay -I- of my money, then of what remains, 
then ■* of what then remains and then J of what still remains, what 
fraction of the whole will be left r 

24. What is the least fraction which must be added to the 
sum of 4 and t divided by their difference to make the result an 
integer? 

25 . The difference of two numbers is r5i,\ ; the smaller number 
is 514 ; find the greater number. 

n ejU 

26 . Multiply 3trij by 1 54, and divide by ; .and add together 
the sum and difference of these results. 

27. Divide 2 by the sum of 2ii, J and 4 ; add 5 to the 
quotient ; and multiply ihe result by the diflerence of s-i, and 4-1. 

28 . If I pay away J of my money, then f, of the remainder, 
then I, of what then remains and then jtt of the original sum | what . 
fractional part of my money have I left after the second, and also 
after the final payment v 

29 . What must be taken from 


o reduce its value to Jr ? 


30 . A has a certain sum of money in his pocket of which he 
loses fths i he gives rVth of what remains to jS, and then Jth of 
( J-J; of what then remains to t.’ : find what fractional pat t of A’s 
original money and C respectively receive ; and cempare these 
sums with the amount A has after bis loss. 



i 7 l- 


31 . 




'(ir s-V^) ^6;i_oX7 


of i 


gives J of his share to his son, and 5“, of the remainder to his 
daughter ; what fraction of the estate has he still remaining ? 

32 . If I cut half a cake into 5 equal parts, and the remainder 
into 7 equal parts, and then cut one of the 5 equal parts into 6 equal 
parts, and one of the 7 equal parts into 4 equal parts and tlien give- 
2 children each one of each of these small slices?, rvhat fractional part 
of the whole cake will they receive, and what part of the cake will 
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289 . In the Fundamental Operations of Compound Quantities, 
if the lowest denoniiiiations of the given compound ciuantities be 
mixed numbers, we shall treat separately, first the fractional parts by 
the ordinary method for Fractions and then the integral parts. 

Ex. I. Add together £i6. 2S. £4 iSr. ilrf. and £1. os. 9jC,r’ 

N ovv (i + ?; + A)rf. = 36 +. 1 ' 


4 18 


45 




therefore put down carry on ui to the column 
of pence, and proceed in the usual way. 


Ex. s. Subtract Rs 32. 14«. 9IJ/. from /i’xS/. 8«. 

Rs. a. p. Here IJ is greater than f, therefore t\ 

87 8 6| to which makes it V. 

.NowV-H=^^ = U- We must 
to rj^., and proceed in the usual way. 




15 o 3 h 17 15 7 i>V 48 13 6? 163 I 7 /’:; 

9 14 9 ]!i 6 15 g{=^ 3,1 19 9| ,:64__2 5};.; 

(5) cwi. qis. tbs. (6) cwi, qrs, lbs. (7) fur. po. yds in, (8) hrs. min. sec. 
15 I ifrii 23 I 7ib 5 15 o o 23 45 355 

3 . 251 J4___o 24JI _2 4 3 8,V 15 50 48j'?i 

3. Multiply : — 

Ji) /ib'.g. 4(t. i.v.ip. sepnrntely by 8, 11, 45 and 139. 

(2) ;£7.5’ 9^(1. separately by 4, 15, 88 and 96. 

(3) 14 c,wt. 3 qrs. 25 !b.s, i3iVo!'.. separately by t2, 24 and 96. 

(4) 45 mds. 14 51-. 7fv, cb. separately by 9, 24 and 35. 

'5) 3 ftiit 34 po- 4 yds. I ft. 8,|il in. separately by 45 and 99- 

4. Divide : — 


(i) .4^,246. I3n:. H-lp. separately by 12, 14, 36 and 58. 

<2) £997- l8r. lo'iid. separately by 26, 53, 84 and 145. 

(3) 789 lbs. 12 02. )4§l drs. separately by 7, 15 and 67. 

(4) 1994 mds. 208- sr. separately by 729 and 1521. 

(5) Rs.7. Set. i separately by 7?s.^. 2a. and 15a. 

(6) £282. i 8 j . 7.j--rf. separately by £6. iSr. ojVrf., and £27. 15^. 


XII. EEDUCTION OF FEACTIONS. 


390. Our attention has hitherto been confined to 
considered without re{?ard to the particular value 

■anits ; and it remains to apply what has been said to such 
quantities as constitute the principal subjects of practical com 


291. We .shall notice here, that while times denotes the mul- 
tiplication of a quantity by an intej,'er, of denotes its multiplication 
by a fraction, and either times or of its multiplication by a mixed 
number. 
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293. Case I. To reduce a fraction of^ one denominaim 
\mer denomination. (Descending Eeductioii) 

Rui.k. Multiply the fraction of the given denomination 
lumber which connects the lower denomination with one (or i 
ihe given denomination. 

Ex. Reduce to pence.! and .jV of a day to seconds. 

(I) = ^6S.id. Ans. 

4 y £ y s 8x24x60x60 

(3j ,.-V ol a d.ay=vfT><(24 ><6oNoo) sec.=> s 

=--24600 sec. Asts. 


39i. Case II. To reduce a quantity of one denominat. 
fraction of a higher denomination. (Ascending Eednction). 


Rule, Divide the number of the given denomination 
number which connects that denomination with one (or unit 
higher denomination. 


Ex. Reduce to the fraction of a pounds and 18J grs 
fraction of an ox. Troy. 


295. Sometimes we employ both the descending; and the 
ing process in reducing a fraction of one denomination to a 


of another denomination. 

Ex. Reduce S of a guinea to the fraction of £\. 


’ of a guinea 


5 * ^ 5X 
Examples IXXX. 


1. Reduce i, h s, i'?: and of a rupee to annas ; at 
k’.l to gandas. 

3. Reduce f,, i;“f, and of a pound to pence. 

3. Express x of a shilling, of a penny, and of a I 
s fractions of a 

4. Reduce J of a guinea, of a half-guinea, and 6tj- of 1 
:i fractions of ^i. 

5. Reduce v? of a cwt. to the fraction of l lb. ; $ of an 
0 that of I C7i/t. ; and Jif of an ounce (Avoir.) to that of i g'ra 
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6. Express of a yard as the fraction of an inch, and of 
.an inch as that of jk pole, 

7 . I' ind the fraction of a which expresses f of an ell of 
5 quarters ; and that of a day which is equal to j of a year of 365 days. 

8 Reduce a'is of a maund to the fraction of a seer ; Ih. to 
the fraction of 1 ib. Troy, and jj V of a maund to chhatuks. 

9. Reduce ,5^1? of a barrel of beer to the fraction of a quart ; 
and of a pint of wine to the fraction of a hogshead. 

10 . Reduce of a mile to/o/er ; of an acre to jy. 

11 . Express I of a guinea, if of a shilling and of a farthing 
as fractions of ;£ 10. 

12 . Reduce v492f, I hours to the fraction of a of 365); days. 

13 . Express J of zrsij sq. yards in acres ; 31^)% miles in 
yards ; and -J- cubit as the fraction of an 

14 . What fraction expresses of S94o seconds in weeks ? 

7 vr 

296 . The preceding two cases in Art. 292 enable us 
'(i) To find the value of a given fraction of any concrete quantity 
in terms of its own or lower denominations ; and 

(2) To reduce a compound quantity to a fraction of a higher 
denomination. 

897 Case I. To find the value of a _^iven fraction of any 
concrete quantity in terms of its own or lower denominations. 

(i) When the quantity is simple or can be easily reduced to a 
simple quantity. 

Rule. Multiply the given quantity by the numerator of the 
■fraction, divide the product (if possible) by the denominator j 
the quotient (if any) is the required number of parts of that deno- 
mination. If there be a remainder, multiply the numerator of the 
fraction which remains by the number of units of the next inferior 
denomination which are equivalent in value to thegiven denomination 
and divide the product by the denominator ; the quotient will be the 
number of parts of that denomination. Proceed in the same way 
with the remainder (if any), and the parts of the next denomination 
will be found ; repeat this process till the lowest denomination, to 
•ivhich the given c[uantity is capable of being reduced, is obtained. 

Ex. I. Find the value of ^ of£i. 

i of ;£i = -^s.= ^js.^7is. ; i.r. = ‘-^ 5 rf. = 6n'. 

the required value = 7.t- 
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Ex. 3. Find the value of H- of A’.f.4. 


;;; of A’-v,4- 
la. 


.,5x4 


= = 7 fj. 3 ;'j ; AV 3 


■ 5 ie“' 


=4^ the required value— A* 3- 

j. Find the value of of i y. i,d. 

1 3.r. 4nl. = J of i kod. = -- = (3 x 32)01 = qdrf'. = &. Ans 


S 

8S8. When the given fraction is a mixed number, — (i) multiply 
separately by the integer and by the fraction and add the products 
so obtained; or (2) reduce the mixed number to a fraction and 
proceed as in Art. 2Q7, Case I. 

.Ex. Find the value of 3^\ of A^.i 4ni. 

The required value=AV.i. 4rt!. X3+AV.1. 4«. X i\- 

= Ax 3. I2n:. + 2bn:. x,i5 = /?,r,3. i2(!.+ iii«- 
= A.r.3. 12a. + 1 a. 8;?. = Ax. 3. I3<r. 8;i. 

399 . Before applying the Rule, reduce compound and complex 
fractions to simple ones. 

Ex, 1. Find the value of 2| of f of toa. cj/i. 

Here, 2| of i| = 5 of J=> 

the requited value = of 129/.= = x 43)71. 

=43o^. = Aj. 2. aa. lo/i. 

Ex. 3. Find the value of I' of 7?) of of 3 maunds. 
Here,?of7^f^U7,of^?of7x-;='.|5. 


29 


” of 3 mds ==^i 
mds. ~ X 40 sr. = 

32 


32' 


^•45 


= 36^5 


.sr. = ] X 16 ch. = Y ch. — 4 ch. 

the required value — .to mds. 36 sr. 4 cli. 

300 . The preceding Articles enable 
n or difference of fractional parts of m 
E.v. I. Find the value of .4 of +ir of a guinea - 3 of 3.9. (>d. 
•H of £'t = ?,X20.r.= *;f.r.= i3.v. 4A.\ _ y. . ,.. 0,7 

^ofagui =ix2ix. = A«r.== 9 .f. 

■i) of 3x. 6r/=l)of42(ai'. = (3X6)rf.= i8rf. = ix. (id. 

the required value -^i. t.f. 2d 
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301- The following table, if carefully committed 
11 greatly help a student in his calculations 
4A I = 


A’£.T‘l = Ii 
=2^ 
AV4 =2^ 


8 ,/. 

£h=-ios. 

£t = X3S. 4^. 


Examples LXXXI. 

1. Find the respective values of : — 

(i) fj of AV. I ; j'j of AV i ; I if of A’i'-so ; -{ T of K.t.g : vft of A’.r,8. 

(3) of Aj.50 ; I5 of Af9.2 ; 81- of i of loa. gfi. j of J of 5<t. 

(3) 'i I ft of ij. ; y's of a guinea ; ;j of £i ; ^A- of £l ; Jjf of £1. 

(4) of £5 ; § of 6«. 8 d ; 3.f of 2s. 6d. : aji of a guinea ; £3^. 

(5) i of ir of Ilf of 5 guineas ; of a moidore ; l! of 13.9. 4/f ; J-J of ^'y. 
(■6) ^ of a cwt. ; of i qr. : iS of i ft). ; of a cwt. ; 2^ of 8 cwt. 

(7) tvs’ of a ton ; 2.j of 6.9. Srf. ; -/y of 5^. 3^7. ; of a mile. 

(8) £ of a ft). Troy ; )! of a lb. Avoir. ; 4 of a fb. Apoth. ; sH ft)s. Tory. 

(9) .18 of 3} yds. i ii of I'c of 2f fur. : it of an acre ; of an acre. 

(10) 2^1 of of a cwt. ; IS of a week . of i mo. of 28 days. 

(u) a-'j of I qv. i I of a bus. ; ^ of a peck ; fj of f of 2* of 2.1 loads. 
(■12) 8|| of 17 cub. yds. ; | of 3H of 4.^ of 2 mds. ; g of 175 tons. 

(f3) t of g of 10% hrs. j Vh of a day 2^ of a pipe of winc) 


A ■ Ati, , 


(.5) 


14 


■ of a week ; of ^50. 


2. Find the respective values of : — 

(1) I of 5 guineas + J of 4 of ; If of 5 guineas — J. of 4 of ^T. 

(2) f of a guinea -hfrr of .^r q-Tir of a crown + f of u. 

(3) , :i‘- of a guinea -Hg of a crown + J of 7.9. 6rf. -;} of 2rf. 

(4) i! of a ton + g of a cwt. -t- ii of a lb. ; g cwt. + 8| His. + Stb 02. 

(5) ii of a week + g of a day t-g of an hour + ;} of a minute. 

(6) 3t\ miles — yr’r, fur. +35Jgpo.; 4 of aSinds. +| of igmds. +| of 8ch. 

(7) If of A’.9. lol + 1- of ;[ of /f. 9.10-1; of -J of 7?3.3.i + ', of S of 8rt. 

18) of .^,'r+T of ;£r4oJ4 + i-^-i guineas. 
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(2) When the quantity is a compound one.. 

Rule. Multiply the quantity by the numerator and divide the 
pinduct by the denominator of the fraction. 

Ex. Find the value of i of Es.^. ga. 4p. 

The required value = (.ffj.3. gtz. 4/5. X 5) -5- 8 

= /fj. 1 7. 1 4«. 8/5. -5- 8 = Es.2. 3 a. 10 /. 
303 . To multiply a compound quantity by a mixed number, 
iiiultiply separately by the integer and by the fraction and add the 
4WO products thus obtained. 

E.v. Multiply .^13. T5J. 4rf. by 4i. 

£. s. d. £. s. d. 

13 15 4 13 15 4 /, the required value 

S 4 . =;^5S- J-r- A<f- + £^- id. 

8 \bS 16 8 55 >4 ^£^UJiLJ£ 

J'S 12 I 

303 . To divide a compound quantity by a fraction, multiply by 
•the denominator and divide the product by the numerator. 

E.V. Divide Es.600. 133. 4^ by 4. 

The required value = (AV.6oo. 133. 4^. x 9) + / , 

■=f?^.54o7. 83.-e7-a Af.772. 83. 

301 . To divide a compound quantity by a mixed number, 
reduce the mixed number to an improper fraction and then proceed 
as in Art. 303. 

Ex. Divide ;-^5. 4f, 6\d by 13. 

£. s. d. 

5 4 61 

3 for Hence the required value 

5 j'lZiOl- 

/ 3 2 8M for 2j + s = ll. 

Note. Before applying the above Rules of both Multiplication 
and Division, the compound and complex fractions must first be 
reduced to simple ones. 

Examples LXXXII. 

1 . Multiply : — . . 

(0 £ 3 . i 6 .f. S’^d. by 4 ; £6. l8s. y’f§d. by d’s ; £'0. ui. 2 id. by sif. 

(2) Aj.50. 53. 6p. separately by 93,. i8-^|r, 53ts and 1 56:1,}. 

( 3 ) £J2- 5^' by 65 ; ^ 13 . 5 s. 7 id. by : £.34- izr. 5id. by 11 *. 

(4) 5 tons 3 Gwt. 6 lbs, separately by 44, 20 t:\, 464 b and 2131. 

(Si 19 hrs, 43 m- 56 n sec. by i 2 tV i 10 ac. sro. 37 po. isHyds. by 10?. 


; i) /i’f..307. 43. 4i«. by ; /^s.76, loa. 8p. by ; A 5 -^- 4 iv 6 ,jj<SV^\bs 

(2) £2S. 8,r. 4?'/. by ; £.\ ys- 3^ by 9^ 

(3) ^s.i72. 53. 4^ separately by ag-, 4i*, 8|-^*20j. 

(4) 13 cwt. 3 qi-s. 26 tbs. I si oz. by 3i ; 15 ac. 3 ro 25 po. by fij. 

(5) 8 days ishrs. 48m. syjjlsei;. by 4| ; i3cub. yds. aoc.ft. looin. by i 5 

(6) I mi. 5 fur. 91 yds. 3 ft. by 2| of i ; 7 mds. 33 sr. by ig. 

3 . Find the respective values of : — 

(1) yl) of fi’j.io. Srt i of A’.r.a. 6a. ; {; of /ib-.3(. 8rt. ; f of AV.i. 1211. 

(2) 3.j\ of A's.7. 5«. 4;!5. i 2g of A’j.s I. 4«. ; 2^ of 3J of A’j. 173. raa. 

(3) n|- of 6s. iijif. i i of si of 2j'. 9j/f. ; f of of i6s. 6r7. 

(4) of 14J. 6 tl ■, -V' of £S. 8j. 5W. ; of AV.15. i2<*. 

Ill- If ifl 

(5) 3IJ of 3 mtls- *0 sr. 8ch. ; 2fil of 3 cwt. 3 qrs. 20 tbs. 

(6) of 10 ft. 61 in. ; fj of ^ of 3Sj sq. yds. ; of — of 4i|f oub. ft. 

(7) 4* of - of 5 mi. 3 fur. 37 po. 4I, yds. ; of of iff of ^6304)}. 


tv. 3j or- Mt/ - 2 -r- ‘/r, 

(10) of 3 ac. I ro. 35 po. ; of ^• 44 ... 7 .-. 

4 . Find the values of : — 

(r) J of .;?.f. 3 . 5 ( 1 . 475. + ? of ' 4 = 2 . + n- of A’r. 47 . 3 «. 4^. 

(2) if of 3I of A’j.13. 8(1. -Hg of A’j.6. 10(1. 875. -? of i-ij of 3a. 4p. 

(3) f of 6i. 8(f. + 5- of £2. 3s. gtl+fx of £4. 14J. 5./. 

(4) if of 1 5 + 1 of of I of ill. 2.r. + 1 of 3(A 


( 5 ) -CT “f .£'+1 of ;£i.fo, 


O.S. 6(/. + 2lf of lialf-a guinea. 


r. 6 d. - i of 2 guineas + of ^-£3 of £ ;j. 


(S) 2 of 3 n’ds. 34 sr. + 3 of 8 nids. 9 sr. + f of3 sr, 12 eh. 

(9) 7l of a year of 365I day34-3,'li of g- of .a week + f of sg hrs. 
(10) 5 yds. 2 ft. 5g in. X7ii-9 yds. 2 ft. yff in.- 15 yds. r ft. 9g- in. 
-3(1+3 po. 3 yds. 2 ft. 3 in..«-2TA5. 
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S05. Case II. To reduce a comjionnd quantily io a jracliou 
ofahigherdenominaiion. 

Proceed as in the following .E.’tamples, 

Ex. r. Rediiceg/., fw. lo/.and 1411. 4/. to the fraction of a rupee. 
8/5. - {nU. = X AV. ,1 , ■= AV.-.?;f . 

1 43. 4^ = 1 43. + « [ 4 ’ 3. .‘.f. X AV. ,V ^ A’t’. f jl-. 

Ex. s. Expi-ess grf;, 3.r. 4nt and i8r. II Jfli". in pounds. 

: 24. 4 A?. == 2 J, + i-'g J. = 2 J.r. = 5 X — j£a'is- 

i8^. nK.= >8r.+iJ-J. = W^-“ = 

J£.v. g. Reduce £^. 94. 2\d. to pounds. 

94. iXd.^<)s.ElsS. = c)i^„s.^\%;>(.£ir, = £lM. 
:,£n.c,s.2{d.=£^^^h Ans. 

Ex. 4. Reduce s cwt. 3cirs. 24lbs. to the fraction of a ton. 

3 qrs. 24 {li3.=3 qi's.+Si qrs.^3'1 qrs. = iX3'^ cwt. 

5 cwt. +f5 cwt. ■= 5IJ cwt. - .?c X StA 

Hence 5 cwt. 3 qrs. 24 lbs.=^\;X^2*H" tou = .tS<’ 

Examples LXXXIII. 

1. Reduce 33. 6ji». ; 53. ; 53. 10/. ; 63. 10/5. ; 73. 8j5. ; 133. 71^. j 
453. 7§/5. ! each to the fraction of a rupee, 

2. E-xpress 4.r. iirf. ; 174. n-Jrf; ; 19.4. toiW. ; 64. iij-’rA ; 144. 4V. ! 
i6j. gjfl!'. I each as the fraction of a pound. 

3. Exptess £1. 134. 11^3?. iV(7- 1 Ld- iQf- 8^^. ; £^7. 164. 

^£5. i 6.4. gjt. ; each in pounds. 

4. Reduce A4.3. I03. 8^ ; Rs.Z. 53, e^p. ; A4.15. loa. 7/5. : 
/f.4.8 1. 73. 3^/54. to rupees. 

5. Reduce 2 cwt. 1 qr. iCIbs. to the fraction of a ton ; 3 qrs. 
27 fts. 9 oz. 12J drs. to the fraction of a cwt. ; 2 .sr. 15 ch. 2 Iran, to 
the fraction of a maiund. 

6. What fraction is 2 ft. 9 in. of a pole ; 23 po. 4 yds. of a mile ; 
and 3 ro. 26 po. of an acre } 

7. Reduce 3 fur. 29 po. 4 yds. r ft. 9 in. to the fraction of a 
mile, and l sq. ft. i sq. in. to the fraction of a sq. yd, 

8. Reduce 4 mds. 37 sr. 8 ch. to maunds ; 2 bi. 15 kat. 5 ch. 
to btghas ; and 3 qts. r-^ pt. to the fraction of a barrel. 

9. Express 5 bus, 3 pits, i gal, as the fraction of a quarter. 
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10. Express 3 wks. 5 'lAys iS hrs. as the fraction of a year of 
361; days, and 3 ro. 27I po. as the fraction of an acre. 

11. Reduce 72 days 6 hrs. 56 m. 15 sec. to the fraction of a 
year of 365-]- days, and i sc. 13 ^{rs. to the fraction of a lb. 

12. Express relay i hr. 4 dan. 30 p.als and 3 nio; re day. s .as 
fractions of a year. 


306. To find what fraction one concrete t/nantity is of any 
other of the. same kind. 

Kulic, Reduce both the quantities to the same denominaiion ; 
then the fivaction whose numerator is the first and denominator the 
second of these results, will be the one required. 

ii.r. 7. Reduce A’.r.c. 8fl!. 2/>. to the fraction of 7i’,f.3. i-za. 
f?.r.2. 8«. 2,zi. = 4S275. ; and yi’.r.3. \2a. = 72op. 

the required fraction =-^4 = 

* 720f>. 360 

Ex. Si What part of 43 of £f is 3? of a Ruinear 
Sl of a gui X2lf. = ^J-r., and 43 of of 20.v. »= -'-.p.v. 

the required fraction=;i}54.-^i55f.=.^s|.. 

■Ex. 3. What fraction is 1 rad; 4 sr. of 2 mdr. 32 sr. ? - ; 

t md. 4 sr.=«44 sr. j and 2 mds. 32 sr.=»ii2 sr. 

the required fraction= ^ . Aiis. 

307- By means of the prececlinR Articles, magnitudes of the 
same kind, consisting of fractions of simple or compound quantities, 
and connected by the operations of Addition or Subtraction, may be 
reduced to simple fractions of a given denomination. 

Ex. [. Plvpress 5 of a guinea- J of a shilling -3 of yr. Orf. as 
the fraction of ^2. iqs.6(l. 

Here, « of a giiinca = 3 x = £,\ 

and of 7?. = V 

theeNp.=.^(vn-7!-.-3) = .^.i:!3 ; £2. iQv. = 

; the required fraction = ’< Ans. 

Ex, s. Reduce ?, of AV.to-J of ff.r.io. Sa. to the fraction of 
T.J.S. 4«- 

3 of A’f. 10 = Ab. y i of A’j.io. 8;j!.=;^of /v’4;iOj^ = A’j-.‘Ai. 
the difference ■= A' j.( ‘3’ ! also i^a.~Es.-^. 

.-. the required fraction = X-a^r=T']i^- Ans. 
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JiX. j. Whfil fraction of lisAo. 8«/. together with Ks.2. na. 
equivalent to 7rj.7. 8a. ? ■ .. 

Here, A'.v./. Sb. -/? r.2. 43. = A’j.5. 4(1. 

Now, the question reduces itself to finding — VVliat fraction < 
A'.t.io. 8«. is Aj, 5. 4a. ? 

4tf. --’Sqa. ; and /i’.r./o 8«. = i68a. 


•• the fraction required = 


i68rt. 




which being 
2X + IOi-. 6(f. ? 


Am. 


Ex. 4. What fraction of £41. io.r. is the .sum 
: iiitnini.shed by IQ.!. 6</. is equal, to;^2. 2f. ? 

■['he tneaning is-^VVliat fraction of ;£'2. loj. is ;^^2, 

A2. 2.!.-|-tO.!, (,d.^£n. ^^S. = . 

also;t2, tor. -.£21 =-£•}. 

the required fractiou = ;£V -‘‘ 

Ex. s. Compare the values of j of ,;£i, !;• of a guinea, and 
.if of I5r. 7ld 

I of : 5 of a gninea = Sx^.tJ = ;f;i''r ; ^ of 15 ^, 

Now, to compare £{v, £‘ii, reduce them to equivalent 
, ^ fractions with the same denominator, and proceed as in Art. 257. 

The u C. M. of the. denominators 8, 12, 48 is 48 ; 

-7X6_ 




8X6 


/•2_5 /?5x_i 

■^12 ^iZ'x4 '^4b’^48“*4Sxi “-^48 ■ 


i of .£t is the greatest and n of isr. 7\d. is the least. Ans, 
Ex. 6. What sum is that % of which is A'r.2. iob. %p. ? 

A’.r.2. tOij. 8/.»A’r.2;4»=A’j'.g. 

the required sum = A’.r.S + s = A’.r § x ;[=» /t‘.f.6. iob. 8;i?. Ans. 

" : Examples LXXSIY. 

1. Express 

(1) Aj'. 4. I5n. 4/. as the fraction of /ib.6, tltr. 4/.; and A’s.7. 7.7. 

2p. as the fraction of AV.31. 47. 6/. 

(2; A'r.2S. Oft. 6/5, as the fraction of A‘x 29. Set. 6/. 

13) 7 s'. BJf!;. as the fraction of £2. 7s. (ui. ; and .^3. 4.1. o^</, 

as the fraction of £7. 7s. ild. 

14) 131-. lolif. ?(/, as the fraction of £2. gr. 7d 
r-6S 

Of'ai ■' 

9ts' 

(6) 2 fur. 29 po. 2 ft. 10 in. as the fi action of i mi. 5 fur. ifiif po. 


REmrCTION OK If. K ACTIONS. 21 

<H) of jf33. 14-f- S'W- as fraction of ^i57- I7f- Bir 

а. Reduce :~ 

(T) fr of 2.r. ASff. to the fraction of a half crown j and gs, roirf. to th 
fraction of ij.r. ajnf 

(2) 6,|'S of A’.r, 15. 3<r ; o, A. to the fraction of Air, 31. Sa. 27!'. 

1(3) 33} of I md. 2 sr. to the fraction of 3j of 28 mds. ; and 32 seer 
to the fraction of 3 mds. 22 sr, 2 cb. 

{4) 2'i of 2 !)i. 7 kat. 4 ch. to the fraction of 4 bi. il kat. 

(5) I md. II sr 8 ch. to the fraction of 28 mds. ; and 125 of 15 sr 

12 ch. to the fraction of 30 nid.s. 32 sr. 

(6) 3 qts. I pt. 2| sills to the fraction of 5 snls- 3 qts. i pt. 

(7) 2 sq. yds. 3 ft. 120 in. to the fraction of 3.sq, po. I3jyds. ift. 72 in 

(8) 12 07.. 12'^ drs. .A. voir, to the fraction of l Ih Troy ; and 35 lbs 

8J 07. Troy to the fraction of a cwt. 

(9) 2|:half-guineas to the fraction of loj, ii jrf. 

10) 7i“ of 10 07. 18 dwts. 1 1 grs. to the fraction of 8 Ib.i. S^^jOz. Avoir 

3. What part of S of T^if 3 guineas is -J of 11 of 15.0 9/f. ? 

4. What part of 1 3 cwt, 2 qrs. 2 r tbs. Is 11 cwt. i qr. 14 tbs. 1 5 oz. 

б. What part is 6 ft, 34 in. of 13 ft. Sfii in. ? 

6. What part of a tnaiind is 10 sr. 13 ch. 2 ban. ? 

7. What fraction of of /f.r.2. s«. 8/. is 3} of 3^ of /I’j. 1 2. 93 
377., and of 7 guineas is Ir of a moidore ? 

8 What fraction of 3 cwt. 2 qrs. 14 lbs. is 3 cwt. 19 lbs. 2 oz, 

9. What fraction ofa year of 36;]: d.ays is 37 days id lira 
29 min, 4 sec., and of i 07 . Avoir, is i 07 . Troy ' 

10 Whit rraefion of 19S}, of 4 cub. yds. 18 ft. 1127 in. is o 
200 cub. yds., and of 2 J miles is 3^ furlongs ? 

11. What fraction of of /?,r.306. ga. iqfi. i.s {8* — 3?,) of /?.r.S4 

15,7. 8/., and of 2i tons is I of 2 ibs. ? : , 

12. What fraction of S lbs. I2t 07 . is 3 tbs. 9 07 , 62 I grs. ? 

13. How many times Is — 

(1) A’.r.g. I2«. 4.171, contained in AT. 7. 9'2. 7J/I ? 

(2) ^24. i6.r. 4jcA coniained in ^335, li. ? 

(3) 2 tons 2 cwt. 2 qrs. contained in 3 cwt. 14 lbs. ? 

(4) 7 kathas q ch. contained in a bigha?. 

11 Express^"of --of 7?i'.33. ucr. 67J., and 2 of of A’.r.i9. 
i«. yfi. in terms of A'.r,7o. 5^2. Io^ as unit. 
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15 . What is the measure of 7 |-j of of 5 cwt. 3 qi's. 3}; lbs. 
when the unit is (s|i - 31 ) of 3 tons 16 cwt. 3 qrs. 22'i lbs. ? 

10 , E.ipress ■ 

{ I) I of Tn of I3i'. 4rf. +if of f of lojf. 6d as the fraction of ^ !, 

(2) 1- of a guinea + il of of t.r.+l of iti. a.s the fraction of a 

guinea, and of ;£24. 3.f. 

(3) if of /i’f.2, 8n. + ;), of S.'j, as the fraction of y*. 10. 8«j. 

(4) 8 of 7i'r,3, 8<7. + S of /f-v-S. 4!z.- g of Srt. as the fraction of 

A’r.i3. 8 rt!., and of 71V.39. 8 «. 

(5) 1*1 of .£' 3 - lol'A-? of Jo'- 30 9<7. as the fraction of ;£6. 

(6) A’x.74-v' of /i‘J.7 as the fraction of /fr.ioj. 5 i-z. 4 /a 

( 7 ) -j=T °f 1 ’,^ fraction of 27s. 

17 - Compare the values of 

(1) -jV of .jls of a guinea and of a crown. 

(2) ^ of £1, /i- of £1. IS. and J of 3.9. 9}zA 

(3) J of A'j.io, 1] of A's’.io. 8«. and 5 of /C.f.y. I3'Z. 

(4) i of a maund, 1 of 14 sr. and ^ of 3 sr. 6 ch 
(q) of 3 days, ■“ of 20 hours, and ^ of 59 min. 

18 . What fraction of A’j.ioo together with A'jf,36. I2n. is 

equivalent to AV. 52. 8«. ? 

19 . What fraction of 3 rads. 20 sr. tog ether with i rad. 9 sr. 
> 'will give'42'nids. ? 

30 . What fraction of a ton added to of 2 cwt. will make it 

■ equal to r cwt. 2 qrs. n ib.s. ? 

21 . What fraction of 2 tons in lbs. is the weight which being 
diminished by i cwt, 20 lbs. is equal to i cwt. 1 qr, 8 lbs.? 

33 . What iVaction of A’j.29. i2z?. must be added to of (35 + 

... . ... • ■ . 

I'D of A’jr.6. 9<ti to make the Slim equal to .Aj.32. 8fl. ? 

33 . What fraction of a mile diminished by 39 yds. i A. 9 ra. is 

equal to 87 yds. 9 in. ? 

84 . What fraction of 2 lbs. 10 02, Avoir, must be added to i lb, 
8 oz, Troy to give 3 lbs. 7 oz. 10 dwts. ? 

35 , What sum is that a of i of which is of ;• of AYs. lorr. ? 

26 . What length is that IJ of which is of 7?, of 16-^ yards? 

27 . What is the sum iJJtr of ' which is (4ji~io,]|, + 9j>‘‘,, 
uf S^., and what fraction ,is it of of Atf.6. 8a, ? 


yiMPLtriC\TK)N OF CONCRErii FRACTIONS, 


28- Whrit weight is the same fraction of 15 cwt. 2 qrs. 13 fts, 
that^£l. Il.r. lold is of £3. los. ild.? 

XIII. SIMPLIFICATION OF CONCEETE FRACTIONS. 

308. !t should be borne in mind what h.as already been said 
that wlien a concrete number is divided by another concrete number 
of the same kind, the quotient is an abstract number. 

/?.r. A .Simplify x , 

* ■ A’^.65, 6«. 6/. 41 cwt. 3^ qi's. 

The result- x ’ 

Jfs.OsJii ibyJ-qrs. 


of_^_ 

" V '7x4x8 '2093/ 
= ?X|-Jg. Ant. 


/25X67 _ 

V Id 3 


Ex. Simplify of of 13 days 3 hrs. 

The result- of of .3^ days- (f y of’’ 

(^^X-)of>fdayS-3.S^-R.-M^^^^^^ 

“ “ X days— — ^ days— 4oq,l d.ays— 40 4 days 4 hrs, Ans. 


Examples LXXXV. 
Simplify the following 


1, 2. 

5. 'Si 'o.i 

£r. 18s. 6d. s yds. 03 ft. , * ' 

6, - %— of of of 13 days 3 hrs. 

6^1-13 of 4 1 j£2. 17-v. 2 yds. I li, ft. 

7 toms 13 cwt. i ll q r s. 14 lbs, jf 1 5.' lo.t. 6^'d. 

^ 15 cwt. 3 qrs, 7 lbs. 12 oz. Ss, g</. 

£iO- i/S- ixt. 5 yea rs 73 days Rs. ir fttf - 8/. 

■ £,\g. b.r. 8(7.^ 18 hrs. 40 min Rs.3. 8«. 
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■ Uiofsi" aJ orVT/ A^^7d. S ft-lin- 

4 flays 19 hrs. 

10. 

having 12J for its numerator, and also to a complex fraction having 
for its ctehominator. ' ' 

XXV. MISCELLANEOUS PEOPOSITIONS. 

(On Vulgar Fractions.) 

309 . The Unitary Method. We have in An. lyt fuven an 
outline of this method and treated it in the case of iniegers. We 
now propose to extend the metliod to fractional quantities. The 
following solutions, we hope, will serve as a guide to the students. 

If the value, weight, length, &c. of one thing be given, the 
value, weitflu, length, iltc. of any number of them (whether 
integral Q<: fniciiotuil ox mixed) always be found by Multipli- 
cation j and lomietssly, \i \\\s value, weiglit, length, &c. of any 
number of things (whether integral or fractional or mixed) be 
given, the value, weight, length, &c. of one of them may always 
be found by Divi.sion. 

■ jG'.ir. I. If a yard of lace cost AV.i. 6«. 6/., what willy yds. 

' 4 in. .cost ? ■ 

Here, /fs.i. 6a. 6y>. = AV.i Jii ; and 7 yds. 4 in.=?7j yds. 
Thecostof I ytird = AT. iJjij ; 

.'.the cost of 7]t yds. = AV.i^!]>< 7f, - x n/ = 7 ?f.io. Ans, 
Ex. 2. If the cost of 2o| yds. of cloth be A’s.i73. 5ft. 47^., find 
the cost per yard of the same quality. 

The cost per yard=A’s.i73. 5a. 4/>. -t-a 

= 7Cs.i. lo't. 8/. X5 = 

Ex. j. If 3f Ihs. of tea cost Ks.j. 10 

Its. AX. I 5 «t. ? 

Here, Rs.y. 10a. = /fs.7j} ; and A.f.41. 1 
The cost of 3J lhs..='AT.75 ; 
the cost of I lb. = A’.r. 7 ^-^ 3 W = AT.('’,i Xf\) ; 
the reqd. no. of lbs. --=> A’.r.4l}g f- AV. ('K^ x/if) 

Ans. 

Ex. 4. If ij of an estate be w'orth Rs.zzoo, find the v.aUiQ oI 
,*V of it. 

5 of the estate is, worth Rs, 2.100. ; 


hf)w much 
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the whoUi estate 13 worth -??,r.22O0-^S = 3300 ; 

of the estate is worth ^.r.33ooxt\ — A’J-tjoo . Ans. 

Ex. A person, possessed of gths of a coal mine, sells fths 
of his share for ,£1000 ; what is the whole mine worth ? 

Here, the part sold = if of | of the whole mine = j'ij of the mine. 
The cost of ViT of the niine = ;C2ooo ; 

the cost ofthe whole iiiiue = ;^20oo x 1^" = J, Xv^aoooo 
= £6(>66. ly- 4(1 Ans. 

Ex. 6. Express § of if, of a mile in terms of a metre, supposinij 
32 metres = 35 yards. 

35 yaids’=32 metres ; I yard=i32-T-35) i 

K of if of a niile=(j; X V X 1760) yds. 

=(|x >760x32 metre.? 

arXSjiy.i) tnelres= i668|tt metres. 

Ex. 7. It 5 men or 7 women can do a piece of rvork in 37 chays 1 
in what time will 7 men and 5 women do the same piece of work ? 

The work of 5 men = that of 7 women ; 

.% the work of I man=ithatof | women, 

/, the work of 7 men = that of women; 

the work of 7 men + 5 women - that of fV + 5) women 
= that of women. 

Now, 7 women do the work in 37 days, 

I woman does the work in (37 X7) days, 

/,"/ women do..,, in (37 x 7■^ V) days. 

Hence the required time=37 xyx /j; days = 174 days . An.r, 
Ex, Si If the six penny lo.nf weigh 4I lbs. when whe<at is (is. 
a bushel, what is the price of wheat per bushel when the .same 
loaf weifths 34 Ib.i. i' 

The loaf weiglis ijif tbs. when wheat is .a bus. ; 

/. ... ... I 'lb. ... ... (6ifx4f).r. abus. : 

.' 3“ <6? X4if.5'34).r. a bus. 

Hence the; required prices"/ xb-f x'f.r.»>9.?. Ans. 

Ex. Q. If 1000 men bave provisions for 85 days, and if after 
17 days, 150 of the men go away, find how long the remaining 
provisions will serve the number lefi. 

Here 85 i7--=68 ; and tooo -i 150=850, 

After 17 days, 1000 men have provisions for 68 days. 

lomen ... ... for (68 x rooi day-s. 


/if. TO. If Uie cost of maintaining a family be _/?.s-.5o a mom 
1 rice is 12 seers a fui>ec, and A’j'. 48 when: rice is 14 seers 
e ; what will be. the cost when rice is i6 seers a rupee ? 

The price of i sr. is first reduced from AV-t*.. to a 
.'toAe„V 

Now, and t*./.-:- = iV t also 50-48 = 2, 

3 a reduction of A*d’.j5i,j in price causes a diff. of AV,2 in e.spens 
... of Ar.i A’.!,(2xa4) 


or AV.3. 8a , . . . . , . 

Hence, the required e.xpenses=(A’r. 50— As.3. S(i.)= ^.<.46. S^t, Ans. 

Examples IiXXXVI. 

1. Find the value of jfyds. of silk, when 31yds. cost Ks.2\. I4ir, 

8. [f [2j articles cost A’.t.7.6. 3ri. 4/'., how many can be bought 
for A* 117. 3a. 8/1. ? 

3. If 3 cwt. 3 qrs. 7.1 lbs. 12^7 07.. cost £i\. 8.t. g/f., what is the 
price- per cwt. ? 

4 . If a silver cup weighing 20 tw. ig dwts. 2i\- grs. co.st 
lOrt,, wlriU is the price per 07 . ? 

5 . If 4ji- 07 . of tea cost 8Jv , what will 30^ His. cost ? 

6. If ylr of a lottery ticket cost ^4. lo.r. what is the price of 

l. of a ticket I ■ . ■ ■ ; ' . ' 

7. The owner of of a ship sold rV of of his share for 

[12;*.; ; what would of ^ of it cost, at the same r.ste ? 

P. E.spress a degiee of 69!. niile.s in metres, where 32 metres 
re equal to 35 yards : - . , ' . 

9 . If the sum paid for 247 bottles of wine amount, together 
'ith the duty, to A’v.77,4. 7a. 2p . ; and the duty on each bottle be .’th 
art of its originttl cost ; what is the duly per bottle ? 

10 . If the rent of 39 ac. 2 ro. 20 po. be A’j 7M4S5, 150., what is 
.re rent of 6 acres ? 


13 . A ship is worth 160000 and a person posses.sed of 
f it, sells ^ of his share ; what share has he remaining, and what is 
it worth ? 

13. A party having a bill to pay 'of A’f.123. go., one of them. 
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n of A'x.54. ( 4 ( 1 : ; !iov 


pays for himself and three friends, the i 
many were there ? 

.k: If? men, 
how many days wi' 

^ m If 74 men 
remaining men ? 

16 . If 6 men or lo women can do a piece of work in S3 days, 
in what time will 5 men and 7 women do a piece of work twice as 
great ? 

17. If 3 ’/ tons of goods are carried 49 miles for A’.v.iy. 6a., 
liow far ough t 26 ton.s 5 cwt. to be carried for the same money f 

18 . If 33lr cwt. be carried 20 miles for A’J.5. 7.1 ; what weight 
can be carried the same distance for A^f. 14. Sri. ? 

19 . The four-penny loaf weighs i lb. 15J oz., when w'heat is at 

7. r. sid. per bushel ; find what its weight should be when wheat is 
at 7 .r. I per bushel. 

30 . A fortress is provisioned for 3 weeks at the rate of 15 ch. 
a day for each man 1 if only loj. ch. be served out daily to each man, 
how long can the place bold out? 

3 1. A borrowed of JS AV. 1752. Sa. for 103 days, and afterwards 
would return the favour by lending A’ the sum of AV.3103 ; for how 
long should he lend it ? 

33 . A besieged town, containing 22400 inhabitants, has provi- 
s to last 3 weeks ; how many must be sent away that tlieymay : 
It 7 weeks ? ■ . .. 

83 . If the two-.anna loaf weighs- 4 ch., when wheat is 7vV.3. 6«. 
a miiiind ; what would be the price of wlieat per maiind when the 
same loaf weighs 3 ch. ? 

34 When rice is A’,>’.3 a inaund, how many people can be 
fed fur the same sum that would feed 90 people when rice is A's.a. 

8. n. a mauud 

26 . If 2000 men have provisions for 95 days, and if after 
15 days 400 men go away, find how long the remaining provisions 
will serve the number left. 

86 The monthly expenditure of a shop in oil is A'J.ito. Scr. 
when oil is sold at 35 seers a rupee ; what will it amount to when the 
price of oil ha.s risen to 4/t. 10/. per seer? 

37 . A piece of cloth, measured with a yard measure which is 
: >! of an inch , too short, appears to be lo-t . yards, long - what : is its 


be able to hold o 
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expenses are A’ r.48 a month j what will they be w’len rit;e is sokl 
at 30 seers a rupee ? 


310. Bankruptcy or Insolvency. 

A tradesman becomes bankrupt or insolvent, when the 
money that lie owes is move than that which he has in his possession- 
What he owe.s is called his liabilities or debts ; hi.s property or 
what he possesses is called his effects or assets. Be is the 
-debtor ; those to whom he owes anything- are his creditors. 
The amount paid by bankrupts is generally let-koned at so much in 
the rupee or pciimd, called a dividend, and each creditor receive.s 
the same fraction of the assets that the money due to him i? of the 
bankrupf's whole debts . 

Thus, if the assets amount to jj of the debts, each creditor 
receives fj of a rupee for each rupee due to him ; and the bankrupt 
is said to pay « of iO(«. in the rupee. 

Book-debts are moneys which other men owe to the bank- 
rupt ; they are, therefore, considered a part of his assets. Book- 
debt.s may be good or bad, as the whole or part can be recovered 
or realised. 

E.r. 1 A bankrupt’s estates amount to A’.r.378o and his debts 
to Mf.so-pi how much can he pay in the rupee? 

On A’.r.504o he can pay A’.r.jySo ; 

: in one rupee he can pay AV.-J^Ji; or A'e.|. 

■ Hence he can pay AV.-ij or I2<n Ans. 

A'.r. 3. A bankrupt’s debts amount to A’,f.324o, and be can pay 
5», 4,^. in the rupee j find the amount of bis assets 

On every rupee of debts he can pay sJrj. or ; 

on A’x.324o of debts. — Jx/fj-.324o; 

Hence assets = J.xA’.f. 3240 Ans. 

Ex. j. bankrupt can pay ion. 8/, in the rupee ; had he 
Av’.f.425o more he could have paid i2c'. in the rupee. Find the 
amount of his debts and assets.’ 

Here, ten. - ion. 8/>.= irt. 4/. “ A’i!. j\. 

He could have paid Re.’^a more on A’iCi of his debts ; 

.‘. he could have paid Rt.i more on Rs.\^ of his debts. 

A’.r.4250 A’.f.i2 X425o of his debts. 

l-Ience his debtsaa A’y. 12 x4250= AY i; 1000 ; V 
, 1 ■ n r, Ans, 

also his a.ssets=» ion. 8/, x 51000 = ??.r.3.ioOO. 1 

All-. ,/, A creditor receives on a debt of ^296 a dividend ot 
i?,s. 4ff, in Uie ,£,_and be receives a further dividend of 31. gi/, in the 
£ upon the deficiency j find how much the creditor receives in all. 


t.ANKOUS I'iiOPOaia'IONS. 


Thu first paynient==;^(l27ri-20) or ;£-J 5 on of tlebt ; 

the deficiency = or on of debt. 

Also the second payraent == or on £i of deficiency ; 

the second pay rnent = .£TB x sS or £-s^a on ;i£t of debt, 
first payment + second paymen(:=;^(J^ + aVij) on of debt 

=ff;i7 on of debt. 

Nosv, in ^t of debt the creditor receives ; 

io £296 of debt ;i£j!iir x 296. 

Hence the creditor receives Ti^iriiiVx 296 = ; £’20t. t6,y. 2//. Aiis. 

Ex. s- A ban'o-upt has book-debts equal in aniotint to his 
liabilities but on jC3oor> of them he can only recover 6.t. Srf. in the 
and the expenses of the bankruptev are £'j for every ;^ [oo of the 
book-debts ; if he pay I5i'. in the £, what is the amount of his 
liabilities? 

As he can recover 6r. Stf. or £1,- in the £, he recovers £i x soao- 
or £iooo out of ^£3000 ; therefore his /ncf amounts to ^2000. Again, 
he pays for 1 00, or tJ. in the £ for expenses. Therefore he 
recovers (i5 + i)s, or i6.t. in the £, and his fo.M per^ = 4.r. or £i. 

Now, is the loss on I of liabilities.. 

/. £5 

•*. ^2000 £; X30OO, ........ 

Hence liabilities g=;^sx 3000°= ^10000 . /fw. 

Examples IiXXXVII 

1 . A bankrupt’s estates amount to f?.f.9So and bis debts to 
Ah'. 1300; how much can he pay in the rupee r 

2 . A bankrupt’s debts amount to 4^5069. to, f,, and he can pay 
lip', tii/f. in the find the value of his assets. 

3 . A bankrupt’s debts amount to /?.f.35ooo, and his assets to 
/v?.v. 13708. 5«. 4/. ; find how much his estate will pay in the rupee. 

4 . A b.inknipt’s effects amount to /?.f.t98o, and he pays his 
c.ieditors I3(i. 475. in the rupee ; what do his debts amount to? 

5. A bankrupt’s debts amount to A'j.53422. 8 rt. and bis creditor,s 
lose A’r. 17362. S(t ; find how much in the rupee the bankrupt pays. 

6 . A bankrupt owes /I /J.t.sijfi. 4rt., />’ /vV^oyo and C /i‘s.39S3. 
5it. 47>. ; his estate is worth Afj.ptig. ii« ; how much can he pay in 
the rupee, and what svill /I, and Ceach receive ? 

7. A bankrupt owes A’s.pooo to his three ciedltor.s ; and his 

whole property amounts to A‘s.6730 ; the claims of two of hi.s 
creditors are /f,f. 1250 and /v’j.3750 I'espectively ; what, sum will the 
remaining creditor receive for his dividend ? . /^ 
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8. A. creditoi' received i6j. icl. in the £, and thereby dost, :£f35. 

lo.f. ; how much was due to him ? ■ ^ 

9 . iV bankrupt’s debts amount to ^1700, and his assets to 
i5.f j after paying costs his creditors receive fix grf. in the £ \ 

find the amount of the costs,'. ■ ^ 

10 . A bankrupt has good debts to the amount of ij-tsG. iS.s. 

smd the following bad debts, ;^36o. y.v, lorf., ,£17.0. 13X and 

£i(). iBxi for which lie receives respectively 4, 5 and 9 shillings 
in the ; his own liabilities amount to ;£34o8. i2.r. ; bow much can 
he pay in the jS ? , 

11 . .A creditor received on a debt of A’x 3600 a dividend of 
gm io; 5 , in the rupee ; and .a further dividend of 6n;. 8;>. upon the 
remainder. What did he receive altogether ? 

12 . A bankru't can pay I 2 .r. 4r/. in the : if his as.sets were 
£4203 more, he could pay t 5x 8/f. in the £. Find his debts and 

‘■'assets. 

13 . A bankrupt has book-debts equal in amount to his liabili- 
ties j but on .ffj.8640 of such debts he can recover only 8^. 6p. in the 
tiipee, and on A’.t.dsoo only 5p. 3;^. in the rupee. After allowing 
i?j.io 54 . I irt. for the expensc.s of bankruptcy, he finds he can pay 
his creditors i3a. in the rupee. Kind the total amount of his debts. 

14 . A bankrupt pays ^5850 on the whole liabilities, at the 
rate of 13X 6(f, in the on half his debts and ijx gtf. in the £ on 
the other half : find the amount of his debts. 

15 . A bankrupt can p ly 11.2. in the rupee ; had he Alxasgo 
more, he could have paid 14a in the rupee. Find the amount of 
his debts and assets. 

16 . A bankrupt has boak:debts equal in amount to his 
liabilities; buton;^6ooo of them be can only recover 13X 41^. in 
the pound, and the expenses of the bankruptcy are ;^s on every 

too on the book-debts ; if he pay 13?. in the pound, what i.s the 
amount of his liabilities ? 


311. Inccmes, Taxes and Rates. 

; Proceed as in the following Examples. 

Ex. X. If the income-tax be at the rale of 6,p. in the rupee, 
and a man has to pay A’.t.i3- 63. 8/., what is the amount of his 
income ? 

Here, Rs.iz- (>/f. 8/. ^A’.c.ist'^. 

He pay.s or A’e.j^ income-tax on every Re.i of income ; 

he pays Re.x income-tax on every Ar.48 of income ; 

13r\; 

Hence income vequii'ede»^x4S'X “■ ^’-'■> 544 - xl».x. 


Mere, A.l -S/>. = IS«, 4/.— ; and 5<!. 4A = 

A’.r.7283j. 

Since lieVl is left out of Re.i of income ; 

AV, I A’4.5i+ 

Rs.72S'3i t?.r.g.lx 7383 j. . 

Hence income |•c!^^iretl = A’.y,si x ~'‘li'’" = Aj.7too. vl«r. 

Em. Find ii man’s sross rental, if after paying an income 
tax of O'?, in the £. on thtj wholes and jf. 6irf. in the £ on J of hi 
rental, his net income is ;£37 oo. 

Tax on £i at S-t- M. - J x 42//. = 3 1 ¥■ 

total amount paid in taxes>«(6 + 3i,i0tf. or syjrf, in the £. 

/, he has ( 340 “ 37 i) or 203^//., or £^1‘ left out of £1. 

Since vC?* is left out of ;£t of j'foss income ; 

a!-..- ..... 

.-.£2700 ..^[53x2700 

Hence gross rental =.£!,' I x 2700 = Ahs. 

Ex. 7.. When the income-tax is 7(/; in the a person has t 
pay £61 less than when the tax was 1 1.-? in the £ ; find his income, 

On the diminution of tax from tuf. to 7d. in the £, the man ha 

to pay 4rf. or or £^-, less on 

In every less of income-tax the man has ;£i ; 

£'^ •.•;£6o 

fJn ;f6ox63==./:37cSo, An. 

Ex. s- The rent of a man’s house is ;£i20 per annum. It i 

assessed to the rates at j; of this ; the poor-rate is 7s. bd in the 

the paving rate is t,r. cj/fi, and die church rate 4</. ; how much doe 
he pay altogether for his residence ? 

Assessed value ==?. of 120=^80. 

Amount of rates on £1 is ( 7 f. 6d'.-l-i.v. 9.'/.-l-4£f.) = c_)v. 7d. 

rates on ;^;8o is 9f. 7d, x 8o=;£38. Os. Sd- 
Hence the annual cost of the house =.£120 -rc£38. 6r. 8£.'. 

°.; £i 58. 6.f. 8d. Ans. 

Examples LSXXVIII. 

1 . A man pays an income-tax of AT.63. I4£t, sJ/.'fit the rate 
7/1. in the rupee ; find his: income. , 
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2: How iniich will It poor-rate of 2S. 8//, in the produce in a 
parish in whicl) the whole property is rated at ^4736, 5J. ? 

. 3. A person after paying 7^- in the rupee for income-tax has 
/v;t.346. I4«. left. What was his gross income ? 

4. After paying an income-tax of 3</. in the a person has a 
net income of £590. tor. 6rtl. ; find his gross income.' 

5. Find a man’s gross rental if after paying an income-tax of 
8 rf. in the on the whole, and 2.r. 6rf. in the £ on . two-thirds of hi.s 
rental, he has a net income of jf398. l6.r. fir/, 

6. After deducting 4 /a in the rupee for income-tax and of the 
value of the whole estate for collecting expenses, the value of the 
reniaindev is A’r 11270 ; what is the value of the whole estate ? 

7. The net rental of an estate, after deducting '/d in the £ for 
income-ta.x and of the remainder for cost of collecting, is £gS9- 
3,r, 8if. ; find the gross rental. 

8. A reduction in the income-tax diminishes a tax which i.s 
yi’r.15 when the tax is 8 pie.i in the rupee by A'r.3. I2rt ; what is the 
diminished rate of tax in the rupee ? 

9. I hire a house at ;^90 a year, which is assessed in the rate- 
book at -jitlis of its rent ; 1 agree to pay the raters upon it, vts., 3 
poor-rates of gd , rod. and i.y. 2d. respectively in the £, a church rate 
a{ 8d. in the £, and a paving rate of ir. yd. in the : what i.s the 
whole annual cost of the house ? 

10. .A niun allows his agent of one annii in the rupee on his 
gross income for the expense of collecting his rents. He spend.s 
J of his net income in a.ssuring his own life, and this part of his 
income is in consequence exempt from income-tax. The income-tax 
being 8/a in the rupee, and his income-tax amounting to A’l 389. 8a., 
find his gross income. 

11. A man pays a house rate of r.f. 6d. per on his rental ; a 
water-rate of i.f. per £ ; a poor-rate of ir. lO-l/A per £. If the rent 
and rates amount to ^’85. 6, f. 3//,, what is the rent 

13. An occupier pays hou.se rate of 3«., police-rate of 9/., 

water-rate of 2,i. (ifi. and a ligliting-rate nf iti. gfi. in the rupee. If 
the rent and rates amount to A’x. 1440, what is the. assessed annual 
value of the house ? ■ ; 

18. 'I’lie income-tax having been raised to lorf in the pound, 
a man li.as to pay ^45. lOf. 6, A more titan when it was yi/. in the 
ponnd. Find hi.s income. 

14. If a person’s net income after paying an income-tax of 7(/. 
in the he 5,1 , find his net inemno after paying an income- 
tax of is. 4d. in the £. 
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Proceed as follows | 

Ex. I. A post has ^ of its lentfth in me^hud, i in watefi'^’ljd 
lo ft. above the water. Kind its whole length,\\ . \^// 

Let unity or i represent the length of the pos'i^N...^ fAyy.-- 
Then the part in the mud = L 1 Now, ^ + 'r -- iV ' .ii 
and water ; j the part above water «= i - /5=/2. 

Mence, by que.stion, -]% of the po£t= lo ft. 

the length of the po5t=: to ft. e ^ — 24 ft A»s. 

E.v. s. One-half of the trees in an orchard are apple tree.s, one- 
fourth are pear trees, one-sixth plum trees, and there are 50 cherry 
trees ; what number of trees does it contain ? 

Representing the number of trees in the orchard by the unit or 


i = number of apple trees ; 1 j + ^ + . 

3=,number of pear trees ; - trees= i - = 

iS'ss number of plum trees. ) 

Hence, by question, of the whole no. of trees = 5o, 
the whole no. of trees = 5ox 13= 600. Am. 

E.V. j.- After paying away one-half of a sum of money, and 
then f of what was left, Es.^. 43. remained ; what was the stun ? 

Let I represent the sum of money. 

Then ^ of the sum = i, the first paid-up part ; 

= .......remaining 5 

Again f of ^ = 1*0, the second paid-up...... 

.....remaining j 

Hence, by question, jS of the sum 43. 

the whole sum = ff.f.5. 4a. x 5 ° /v’ j.26. 43. Am. 

E.V. 4. A met two beggars, ./? and C ; and having ^l of of 
4r 7i 

— of a moidore of 27s. in his pocket, gave } of ^ of it to A" and f 
of the remainder to C ; what did each receive » 

A had at first i-L of of — - of 37.5. 


„ 4^ 7J^ 7J_X_27^ 

30x11 7x15 540 

B received } of ,5 of y.v. = ij.«6fl'., 
and A had afterwards left (3^* — 

C received g of 'fs.=>is.^2s. (id. 
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Ex. 5. A person left /g of his property to his elder son and /g 
of the remainder to bis younger son and the rest to his widow. The 
elder son received ^1029. i6r. 4rf. more than the younger ; how 
much did the widow receive ? 

Let I represent the whole property. 

Then the elder son received and the part left is (i = 

The younger son received ^ of and the part left is 

the widow’s share is of the property. 

The sons’ shares differ by whole. 

Hence, by question, of the whole estate = 1029. i6.y. 4ii. 

the whole estate=;£io29. i6i'. 4 if. X 

=.£31. OJ. 4<f. X324 = ;i68o9. 8f. 
the widow’s share=.£68o9. 8f. x j|i = ;£2i. or. 4^. xi2i 
= ;^2543. or 4d. Ans. 

Ex. 6. Gunpowder being composed of nitre 15 parts, charcoal 
3 parts, and sulphur 2 parts ; find how much of each is required for 
18 maunds of powder. 

The whole number of parts=s(iS+3 + 3)«2o. 

of every 20 parts, or J is nitre, is charcoal, 
or is sulphur. 

Hence, required nitre= 5 of 18 mds. « = 13 mds, 3o si-. f 

charcoal = of 18 mds. = 2 mds. 28 sr. yAns. 

.........sulphur=.^3 of 18 mds. = Tind. 32 sr . ) 

Examples LXXXIX. 

1 , After detaching and of a company of soldiers, the 
general had mo left ; required his original force. 

3 , If a person lay out i; of his income in board and lodging, 
in clothes and save Es.600 a year ; what is his income ? 

3 . What is the capacity of a vessel, out of which when a third 

of it is empty, 35 gallons being drawn, there remains i of the whole 
content ? , 

4 . In an orchard, i are apple trees, 1, peach trees, pear trees, 
and the I'emainder which is 38, cherry trees. How many trees are 
there in the oixhard ? 

5 . After taking out of a purse f of its contents, § of the remain- 
der was found to be EsS. iia. %p. ; what -sum did it contain at first ? 

6. If iJf of an estate be left to the elder and the remainder to 

the younger of two children, and the difference of their legacies be 
W.raMi"' the value of the estate. 
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7 . Of a field i is meadow, § >s arable and the remainder is 
I ac. 3 ro. 26 po. ; find the quantities of meadow and arable land. 

3-t 

8. A had at first ;£i. Sj. , and B, when he had paid of ^i. 
ii.r. 6(i. to A, found that he had remaining jV of what A then had ; 
what had B at first ? 

9 . A. man pays away ^ of his money, then J of what remains, 
and then | of the second remainder ; after which he has 7.r. 6rf. left ; 
how much had he at first ? 

10. .A post is divided into 4 parts; the first part is of the 
whole length, the second part is of the first, the third i of the 
second, and the fourth is 2 yds. r ft. 4 in. ; find the length of the post. 

11 . Out of i?.r.43 i2(j., i is paid to .4 and } to B ■, after this 

tV of the remainder is paid to ..4 and the rest to B; find the sums 
respectively received by A and B. 

13 . A gentleman left his eldest son ^ of his money, to the 
younger | of the remainder, .and the rest to his wife ; upon dividing 
the money, it was found that the eldest son had Bs-Tioa more than 
the younger ; how much was left to each ? 

13 . ^ and i? have A'.t.iS and A’.r.i2 respectively; and if A 

gives B — of the difference of of their respective sums, and 
i3t% 

f of 25- of . 4 ’s present sum be added to j; of ^ of B’s, Cs money 
vvill be r,J of this sum j find it. 

14 A person had a legacy left to him, which he thus divided 
.amongst 3 charities. To one he gave to the second 4 of the 
remainder, and to the third | of what now remained ; and he then 
had A’j. 1 500 left. Find the amount of the legacy, and how much 
was given to each charity. , 

15 . What number is that of which the fourth, fifth and sixth 
parts together exceed the half of the number by 112 ? 

16 . A person making his will, gave to one child of his 
estate, and the rest to another. When these legacies came to be 
paid, the one turned out to be £1200 more than the other ; what did 
the testator die worth ? 

17. /I, and C rent a pasture for A’r.400. .4 puts in 8 cattle, 

B g and C ll ; how much should each pay for his share ? 

18 . A person dies worth A'r.iooooo, and leaves h of his 
property to his wife, to his son, and the rest to his daughter. The 
wife at her death leaves •; of her legacy to the son, and the rest to 
the daughter ; but the son adds his fortune to his sister's and gives 
her i of the whole. How much will the sister gain by this, and 
what fraction will her gain be of the whole ? 
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313. Pipes and Cisterns. 

If one or more pipes fill or empty a cisiern in 8 ruin., they fill 
or empty iUl> of it per min.; and conversely, if they fill or empty 
Ith of it per min., they fill or empty the whole in 8 min. Similarly, 
if they fill or empty a cistern in 5 .} hours, they fill or enipty^;or Vy of 
it in I hr. : and conversely, if they fill or empty of it per hour, 
they will fill or empty the cistern in U rr) or b's hrs, 

Ex. I. Two pipes can separately fill a cistern in ro and 15, 

minutes. If both the pipes are opened, how soon will the cisiern 

be filled ? 

The first pipe fills nj of the cistern in i min. 

second I’lt 

both the pipes fill ( jV + ts) or i of the cistern in i rain. 

Hence they fill the cistern in min. = 6 min. An.f. 

Ex. 3. Pipes and />’ can fill a cistern in 3 min. and 5 rain, 

respectively, and C can empty it in 7./ min. In what time will the 

cistern be filled when A, E and C are all turned on f 
The first pipe fills in i min. J of the cistern ; 

.. second i ; 

The third pipe empties in i min. or /j of the cistern ; 

with all open, (J+'b- Vr. ) or of the cistern is filled in i min. 

Hence the cistern will be filled in (i-i-b) inin. = a^ min. Ans- 

Ex. 3. Two taps take 4 hours and 6 hours respectively to fill a 
cistern. When the waste pipe is left open along with the two taps, 
the cistern is filled in 24 hours. In what time does the waste pipe 
empty the cistern ? 

The first tap fills ^ of the cistern in t hour. 

...second . 

The three together fill 

the waste pipe empties or ■•J of the cistern in i hour. 

Hence, the waste pipe will empty the cistern in (i -e}i) = 2f, hrs, Ans. 

Ex. 4. A cistern which would be filled in 8 hours requires 
2 hours more to be filled, owing to a leak in the bottom. If the 
cistern is full, in what time will the leak empty it ? 

Had there been no leak, ^ of the cistern would have been filled 
in I hr. ; but the leak allows only Vs to be filled in i hour. 

(J-A) or Vt of the cistern is emptied by the leak in i hour. 

Therefore the leak requires or ^ hours to empty the 

cistern. Aw, 
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Examples XC. 

1 . Two taps, A and 5 , fill a cistern in 10 and 20 hours re-speo 
tively. In what time will they fill it together ? 

2 . A cistern is filled by two taps in 10 and 15 hours respectively, 
and is emptied by a tap, C, in 8 hours. If all the three taps are 
open, in what time will the cistern be filled ? 

3 , A cistern is fed by a spout which can fill it rn 3 hrs. How 
long would it take to fill it, if the cistern has a leak which would 
empty, when full, in 17 hrs. ? 

4 , Two pipes together can fill a cistern in 8 min., and one of 
them alone in 24 min. How long would the other alone tnke ? 

5 A ci.stern has three pipes connected with it, two to supply 
and one to draw off. The first alone can fill § of the cistern in 
3 hours, and the second f in 4 hours ; the third can empty of the 
cistern in 5 hours. If all the pipes be opened together at once, 
when will the cistern be full ? 

6. A cistern is filled by two spouts in 20 and 24 minutes respec- 
tively, and emptied by a tap in 30 minutes ; what portion of it will 
be filled in 15 minutes when they are all left open together? 

7. A cistern has three pipes A, B and C j A and B can fill 
it in 3 and 4 hours respectively, and C can empty it in i hour ; if 
these pipes be opened in order at i, 2 and 3 o’clock, when will the 
cistern be empty ? 

8 A cistern is provided with three spouts A, B and C. A 
can fill it in 30 minutes, B in 40 and C can empty it in 3 hours. If 
A, B and Cbe opened successively for a minute each, in what time 
will the cistern be filled : and how much of the content of the 
cistern will have passed out by 6’? 

9 . A cistern can be filled by three pipes ; by the first in 
10 hours, by the second in 9, and by the third in 8 hours, It is 
supplied by the first pipe till of it is full, then the second is also 
turned on till it becomes half full, and then all three begin to run. 
How long would it take to fill the cistern ? 

10 . A tank can be filled by one pipe in 6 min., and by a second 
in 5 min., there is also a tap by which the tank can be emptied. If 
the tank be empty at first, and the pipes and tap be all left open, 
the tank is filled in 3 min. If the pipes are then closed, in what 
time will the tank be emptied by the tap ? 

11 . A cistern can be filled by two pipes, A, B in 4 and 5 min. 
respectively and emptied by C in 144 seconds. 7 ? is opened 2 min. 
after A, Cis opened i min. after Z?. The cistern contains 361 gallons 
just before C is opened. In what time will it be filled or emptied 
after the opening of C and how many gallons will go out by C ? 
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24 min., iS in 10 min., and C in 27 min. They are all turned on at 
once, but after 4J min. and Care turned off. How much longer 
will A by itself take then to fill the cistern ? 


3M. Time and Work. The following points (if remember- 
ed) will greatly help students in solving problems concerning Time 
and Work. 

(1) If 1 man can do a piece of work in a certain time, then in the 

same time 2 men will do iwtce as much, 3 men thrice as 
much, and so on. Conversely, if 3 men can do a piece of 
work in a certain time, 1 man will do i of the work in the 

(2) If one or more men can do a piece of work in 6 days, they can 

do jV of the work in i day ; so, if a piece of vvork can be done 
in 65 days, (i + 6^) or f^ths of the work can be done in i day ; 
and conversely, if ^th of a piece of work is done in i day, the 
whole work can be done in 6 days j so, also if ^gths of a piece 
of work can be done in I day, the whole work will be done 
in (i or 6| days. 

(3) If 5 men can do a piece of work in 7 days, then they will do 

Vth of the work in one day ; therefore i man will do A 

of the work in i day, or the whole work in 35 or (5 x 7) days. 

(4) If 1 man can do a piece of work in 5 days, then he will do Jth 

of the work in t day ; therefore 3 men will do ;|ths of the 
work in i day, and therefore the whole work in + 
(6-1-3) days. 

(5) If I man can do | of a piece of work in 7 days, he can do 

.J of it in I day, and therefore the whole work in 1 -i-(-J x |) 
or(7-i-?)days. 

(6) If A can do 1- of a work in i day, and.S i in i day, then A and 

B together will do (-s-hi)of iu of the work in i day, and 
therefore both will finish the work in (i-i-sn) or 3?r clays. 

Ex. /. A can do a piece of work in 5 days, B in 6 and C in 7 j 
how much of it can they jointly do in 2 days, and how long will they 
take to do the whole work 

A can do I of the work in 1 day ; B can do Jj of the work in 
I day ; C can do f of the work in 1 day. 

A, 5 and C can jointly do ( J -hi- -!-?■) or |"i(Of the work in l day. 
Hence, in 2 days they will dol^lj X2 or of the work. A»s. 
Also, they can jointly do the whole work in (i i|[!^ days. 

Ex. i". If .^4 and together can perform a piece of work in 10 
days, and himself can do it in 18 days, what time will it take 
to do it alone ? . . 
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^ and S can do the work in 10 days ; 

they can do tV of the work in l day ; 

A can do the work in 18 days ; 

/. he can do iV of the work in one day ; 

/. B can do (tV-TV) or of the work in i day ; 

Hence B can do the whole work in (1-^55) or 22^ days. Am- 
Ex. j. A does fo of a piece of work in 14 days ; he then calls 
in B, and they finish the work in 2 days ; how long would B take to 
do the whole work by himself? 

A does Vn of the work in 14 days ; 

/. he does jJir or j-V of the work in i day ; 

/. in 2 days, -4 does or tV of the work. 

But (i - to) Of Til of the work remains to be done ; 

/. B does (t5 - tVi) or ^ of the work in 2 days ; 

B can do tV of the work daily, and 
/, B can do the whole work in (i-t-tV) or 10 days. Am. 

Ex. 4. If A and B can do a piece of work in 18 days, A and 
in 12 days, and 5 and C in g days, find the time in which A, B 
and C can together finish it, and also each working singly. 

A and B can do tV of the work in i day ; 

A and C tV 

5 and C. 1 ; 

2 men like A + •2. men like ^9+2 men like Ccan do (tV +•■!’■? + ») 
or of the work in i day ; 

A, B and Cc&n do J of the work in i day ; 

Hence they can jointly do the whole work in (i-s-Jl or 8 days. Am. 
Also A can do (I — ^ j or tV of the work in r day, and 
the whole work in 72 days. 

B (i-rV) or jV of the work in i day, and 

the whole work in 24 days. 

C (I - tV) or 75 of the work in i day, and 

/, the whole work in 14?; days. Am. 

E.v. j. 5 men or 10 women or 15 boys can do a piece of work 
in 16 days. In how many days will 2 men, 3 women and 4 boys doit? 
.Since 5 men can do the w’ork in 16 days ; 

I man will do the work in (i6x 5) days ; 

i man in one day will do - of the work ; 


232 


MATRICULATION ARITHMETIC. 


;, 2 men in one day will do or 4^0 of the work ; 

Similarly, 3 women in one day will do ^#0 of the work ■ 

and 4 boys ^tr of the work ; 

2 men 4-3 women + 4 boys in one day will do {.t'o + rv.n + ,,'n) 
jVij of the w’ork. 


Hence, they will take (i-rjTrW) or VT— days. 

Ex. 6. A and B can do a piece of work in 10 days, /■’ and C 
in IS day.s, andVi and C in 25 day.s ; they all work at it together 
for 4 day.s ; A then leaves, and B and C go on together for 5 clays, 
and then B leaves ; in how many days Will <7 complete the work? 

A and B can do xVr of the work daily ; B and C Vv daily, and 
^4 and C ,r,, daily ; 2 men like +2 men like B + 2 men like C 

can together do (rre+is + ss) or rVs of the work daily, and 
A-{-S + C can do ;,y„ of the work daily. Hence in 4 days, they 
do (xnV X 4) = f ^ of the work. 

when A leaves, (1 — or y-i of the work remains to be done. 

Now, B and C together in 5 days do ( rV. x 5) or ,V of the work, 
when B leaves, (vil- i) or of the vvoric remain.s to be done, 
and this work C finishes by himself. 

Again, C in one day can do (aVn-Tn) or .tiin of the work. 

Hence, C finishes the work in -r- i-,,) or ^-s X 300 = 76 days. A ns. 

Ex. 7. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 9 loads in 1 5 hours ; find the time in which 
they will jointly dig 100 loads. 

The yf/'Jif set of men can dig or | load in i hour ; the second 
set or i load in one hour. 

they can jointly dig (-J or loads in i hour : 

/. they can dig i load in (1 s-IJ) or hour. 

Hence they can dig loo loads in x 100) or 2^ hours. An-t. 

Ex. S. A can do a piece of work in 10 days, B in 9 days and C 
in 12 days. All begin together j but H leaves after 4 days and B 
2 days before the work is done. How long did the work last ? 

can do r'lT of the work in I day ; /)’ j in I day ; and C yx in i clay, 

^4 in 4 days does yh or of the work. Now, C worked 2 days 
more than 5 , and during that time did y’y or i of the work. 

Therefore the work done by B and 6' together is (i ■- 5 , — J) or Jg 
of the work. Now, B and C in i day can do (?, -l- tV) or ;y% of the 
work j therefore they took or is days=2if'l days. 

Hence the whole time occupied==(2if3rl-3) or_4£f; days. Ans. 

Ex. p. \{ A cam do as much work in 5 hours as can do in 
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5 hour,s, or as c' can do in 9 hours, how long will it take C to com- 
pletE a piece of work, one-half of which has been done by A working 
!3 hours and £'24 hours ? 

Since 5 hrs. work of A=g hrs. work of C ; 

I hr. of A = ! hrs. of C, or 12 hrs. of // = it x 12 or 21S hrs. of C ; 

Since 6 hrs. work of />=9 hrs. work of C ; 

34 hrs. of A — q X4 or 36 hrs. of C 

Hence 12 hrs. of A+:i4 hrs. of i 7 = (2l i? -1-36) or 57§ hrs. of C. 

Rut 12 hrs. work of 4 -I-24 hrs. work of H—i of the work ; 

Ccan finish the remaining half in 57;? hrs. Am. 

Ex. 10. A is thrice as good a workman as B ; and together 
they finish if of a work in g days. In how many days will it be done 
by each separately ? 

Since 3 days' work of .6'= I day’s work of ^ ; 

9 days’ work of />’=3 days’ work of A. 

9 days’ w'ork of A’-i-g days’ work of / 4 == 12 day.s’ work of A. 

But 9 days' work of B + q days’ work of A of the work ; 

12 diiys’ work of A = of the w'ork, z. e. 

A can do of the work in 12 days. 

Hence A does the whole work in (12+ or 20 days, 
and therefore B does the whole work in 3 x 20 or 60 days. 

Examples XCI. 

1 . A alone can do a piece of work in 1 1 days, and B alone can 
do it in 17 days ; find how long they would take to do it together. 

2. jtl, A and C can complete a piece of work in 10, 12 and 15 
days respectively. How long would it take them if they work 
together? 

3 . A can finish a piece of work in 2i days and B in 3^ days : if 
they work together what part of the work will they finish in ly days ? 

i. A and B can do a piece of work in 13 days : when C joins 
them they can do it in 9 days ; in what time can C do it working 

5 . A man alune can do a piece of work in 10 days which, if 
his son helps him, he can do in 6 days ; in what time would his son 
working alone do the work ? 

6, A can rea]) f, of a field in 2'fj days, and B can reap § of it 
in 4.j days ; in vvhat time could A and B working together reap 
the field ? 
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i6 days, and B and C in 12 days ; find the time in which A, B and C 
can together finish it. 

8. A and B can do a piece of work in 6 days which B and C 
can do in 4 days, and A and Cin 3 days. Find the time in which 
each can separately do it. 

9. A and B can do a piece of work in 8 days, A and C in 
ro| days, and B and Cin 95- days ; in how many days can A alone 
doit? 

10 . jd, 5 and C can finish a piece of work in 12 hours, also 
jd and j 5 can do it in 16 hours, and A and C in 18 hours ; what 
part of the whole work can .6 and C do in hours ? 

11 . A, B and C can do a piece of work together in 20 days, 
^ alone can do it in 40 days, and J? alone in 60 days. In what time 
can C alone do it ? 

18 . wd performs f of a piece of work in 13 days, and with the 
help of B finishes it in 6 days. In what time could each of them 
do the piece of work separately ? 

13 . A can do s of a piece of work in 4 hours, B can do f of 
the remainder in i hour, and C can then finish it in 20 minutes | 
in what time can A, B and C together do it ? 

14 . A certain number of men mow 4 acres of grass in 3 hours, 
and a certain number of others mow 8 acres in 5 hours j how long 
will they be in mowing ii acres, if all work together? 

15 . A can mow 25- acres in 6| days, and 3 aj- acres in 5^ 
days j they mow together a field of 10 acres; how long will it take 
them to do it, and how many acres will each mow ? 

10 . A and B can do a piece of work in 4 days, working 6 
hours a day ; 5 and C can do it in 4 days, working 5 hours a day ; 
and A and C can do it in 4 days, working 4 hours a day. In how 
many days of 8 hours wiU each do it separately ? 

17 - .<4 can do a piece of work in 27 days, A and B can do it in 
15 days ; A works alone for 12 days,and2f and C together for 5 days, 
and j 5 finishes it in 7 clays ; find in what time B and C together 
could do it. 

18 . A can do a piece of work in 27 clays and B in 15 days ; A 
works at it alone for 12 days, B then works 5 days and afterwards C 
finishes it in 4 days ; in what time could Chave done the whole work? 

19 . A and B can do a piece of work, each, in 24 day.s ; A and 
B work together for 6 days, when B goes away and C wcjrks with A 
for 3 clays, then B rejoins them, and the work is finished in 2 days 
more. ^ How long would it have taken A, B and C to do the piece of 
work, if they had all worked together ? . 

80 . A can do a piece of work in 6 days and B in 9 clays. They 
begin together. But 2 days before the completion of the work, A 
leaves off. In how many days is the work finished ? 
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21. // is twice as good a workman as j 6’ ; and together they 
finisii a work in S days. In how many days can it be done by each 
separately ? 

22. 8 men or 12 women or 16 children can do a piece of worlt 
in 15 days. In how many days will 3 men, 4 women and 5 children 
doit? 

23 . A is thrice as good a workman as B. If the time taken by 
B to do a piece of work exceed that taken by by 8 days, find in 
how many days each can do it. 

24 . A is twice as good a workman as B and thrice as good as 
C Working together for 10 days they can finish a work. They all 
begin together. Hut after working for 3 days .4 leaves off. After 

5 days more B also leaves off. In how many days more will C finish 
the work? 

25 . A can do a piece of work in 10 days, B in 9 days and Cin 
12 days. All begin together ; A leaves after 35! days, B leaves 
2^ days before the work is done. How long did the work last? 

20 . A man can do as much work in 3 days as a boy can do 
in 5. How long will a man take to finish a work, i of which has 
been done by a boy in 8 days ? 

27 . If in 2 days can do as much work as C in 3 days, and 

j 5 in S days as much as Cin 4 d.iys ; what time will B require to 

execute a piece of work which A can accomplish in 6 weeks ? 

28 . If A can do as much work in 5 hours as B can do in 

6 hours, or as C can do in 9 hours, how long will it take A to 

complete a piece of work, one-half of which has been done by B 
working 12 hours, and C working 24 hours? 

315 . Equations, .“k statement of lire equality of two arith- 
metical expressions is called an arithmetical equation. 

Thu.s, 8 = 54-3 is an arith7netica.le.qua.ti0n, (or it asserts that 8 is 
equal to the sum of 5 and 3. The numbers 8, 5 and 3 are called terms, 
of the equation. If one of the terms be unknown, it can be easily 
found from the above staiement. 

316 . Although equation is an instrument of great power in 
all mathematical calculations, yet it is surprising to see- that in no 
text-book of Arithmetic the method of solution by equations has 
received due favour. The following simple results are very useful 
in solving equations. 

(i) If equals be added to equals the sttT/is are equal. 

Thus, 15- 3=12 . 15=124-3, (adding 3 to each side of the 

equation). 

(ii) If equals be taken from equals the re/ 7 Utiniiers are equal. 

Thus, 15= 124-3, 15-3=12, (taking 3 from each side of the 

equation). 
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(iii) If equals be mtiUiplicd by equals the firoducts are equal. 

Thus, 13 = 12 + 3 ; ISX4=(I2 + 3)X4, (multiplying, each side 
by 4)- 

(iv) If equals be divided by equals the quotients arc equal. 

Thus, 15--12+3; /. i 5-^3=(»2 + 3)-^3. (dividing each side 
by 3)- 

Hence from (i) and (ii) we see lhat any term of an equation may 
be transferred from one side of the equation to the other., if its sign 
be changed, fdns becoming minus and minus becoming plus. 

317. In a problem, the number to be found is called the un- 
known quantity or unknown term, and the numbers given are 
called the known quantities or known terms. To combine 
them and thu.s reduce their number, we transpose all the terms 
into which the unknown quantity enters to one side of the equation 
and the known terms to the other side, changing the sign of each 
term so transposed. 

Ex. I. If to the sum of ^ and | of a number 5 be added, the 
sum is ig ; find the number. 

(J+ J) of the number + 5= 19 ! fs of the number + Soiig 

Transposing the terms, we have 

/s of the number= 19 - 5= 14 ; number = 14 x V = 34. Ans. 

Ex. s. What is the number from which if you take away 15, the 
remainder is g of the original number ? 

The number- 15 = 5 of the number, 

Transposing the terms, we have 

the number- H of the number^ 15 ; 

of the number= 15 ; the number=3 x 15 =45- Am. 

Ex. j. A boy loses i of his money, and then gains 6ps. i he then 
loses ,5 ol what he has, and then gains 4;0.f. : he afterwards loses 
of what he has, and then finds that he has 611. ips. left. How much 
had he at first ? 

i of the money is lost ; 'i of it remains j 6p.t. is then gained ; 
money now remaiuing= of original money + 6 / 4 . ; of this 
isJost ; , 

5 of (,”of original money + 6/4.) remains ; 4/.t, is then gained ; 
money now remaining=ii of (f of original money + 6/.f.) + 4/.r. 
of this amount is lost ,; , , 

5 of {jf of (J of original money + 6/j.) + 4/.t.] remains, 

= ij of (-^ of original money + 4/.f. +4/.v.), 

= 1% of original money+S/4. s 
vrv of original money + 5/4. = 6iJ. 1/4. ; 

{’ll of original money = 25/4.-5/,r. = 20/.r. 
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Ex. y. Krom a tank -Jths full of water 12 graJs. are drawn, and 
the tank is then found to be loJ gals, more than half full ; find how 
many gals, it will hold. 

After drawing 12 gals, the quantity of writer remaining = i of 
tank - 12 gals. ; and it is then found that the tank is lol gals, move 
than half full ; 

t of tank - 12 gals. = J of tank +10^ gals. 

;i of tank- J of tank =10.1 gals. + 12 gals. = 22 J gals. ; 

1=5) of tank = 22j gals. tank holds 22%^X Of 75 gals. Ans. 

Examples XCII. 

1. If to y of a number 18 be added the sum is .|.2 j find the 
number. 

2 . If to the sum of j'*, and -J of a number 34 be added the sum 
is 128 ; find themumber. 

3 . If from the sum of j{ and of a number 41 be taken the 
remainder is 97 ; find the number. 

4 . What is the number to which if you add 60 the sum is 5, 
times the original number.’ 

6. There is a number, to which 3 is added and i’;; of the result 
taken ; to this 5 is added and of the result taken j then the result 
is I ^ ; what is the number ? 

6. The sum of two numbers is 5760, and their difference is 
equal to one-third of the greater. What are the numbers.’ 

7 . The sum of four fractions is 2fiS, and one common result 
is obtained by adding the fraction -/q to the first, subtracting ^ from 
ihe second, multiplying the third by | and dividing the fourth by 

Find the four fractions. 

8 . A person after paying away one-third of his money together 
with A’j.io, finds that be has remaining /?. 9.15 more than its half ; 
what money had he ? 

9. A spends of his money and then earns Es.5 j he after- 
wards spends i of what he then has, and has then A’s.io. 8 rt. left ; 
find how much he had at first. 

10 . Out of f of my income I pay to one person A’j. 100 and to 
another A’.v.i5o, and then find that I have As. 50 less than j'o of my 
income left ; rind my income. 

11 . Out of a cask two-thirds full of wine 8 gals, are drawn, 
and it is then found to be 2 gals, less than half-full ; how many gals, 
is the cask able to hold ? 

12 . An army in a defeat loses ^ is to number and 8ooO' 
prisoners ; after being reinforced by 6000 men it again loses of 
its number in retreat ; and 36000 are then left, what was the 
original force ? 
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318. Irregular Distributiona. 

means a second time. As nmch a^atn means as much 
once and as much a second time, {i. e ) twice as much. Half as 
means as much once and half as much a second time, 
z. t’. li times as much. 

Proceed as in the following Examples. 

Ex. J. Divide .ffj.11875 RnionH B and Cso that as often as 
gets ffr.4, i? shall get /fj. 3, and as often as ^ gets A’.t.6, C shall 
getf?LS. 

As often as A gets 7e^.4, B gets Rs-i \ f?’s shave = f of A's. 

As often as B gets 7 ?l 6, £7 gets Bs.s ; C’s share = }i of B’s. 

/, C’s share=f of f of .4’s=f of .^’s ; 

A’s share+5’s+C's=(i + f+f) of A's=2§ times /I’s shave ; 
Hence 2g times y4’s share=i?L 11875 ; 

A’s 5hare=/?j.i 1871; -fag ^Aj-soPo. 

B’s shave = *J of Rs. ;ooo = A’s 37 jo. 
and C's share =§ ol As.sooo ^As’.aizs. 

Otherwise thus : If ^4 gets AlS, A’ gets A’l 6 and C gets A.f.5. 

Now, 84-6+5= 19 ; and i i875-t. 19=635. 

A gets of Rs 11875 = /\’,f.8x625 = Aj.50oo ; &c. 

Ex. 2. Divide ^^.640 among A^ B and 6", so that A may have 
3 times as much as and C\ of what A and B together have, 

,,4’s shave=3 times B’s share ; C's share =J(z4’s + A’s). 

C’s share=J(3 A’s+7/s)=| A’s. ' 

*-4’s share + A’s + <?s=( 3+ I +fj) of B’s-s]i of A’s share. 

Hence 5lj of A’s share=A’i. 640 ; A’s share = Ai.640-5-5i=7fj.i20. 
A’s share=Asi20X3 = AL360 and A's = i| x76',i30=_^.i6o, 

A.r. 3 The sum of A.t,iS5 is to be divided amongst 3 men, 
3 women and 8 boys, so that for every 311, a man gets, a woman gets 
2n,, and a boy i«, 6/z. ; find the share of each, 

A woman’s .share = § of a man’s ; a hoy’s .share = i ofa man’s; 
a man’s share4-a woman’s + a boy’s = (i+§+.i) of a man’s; 
3 men’s shaves + 5 women’s + 8 boys’ = (3 + ';P + 4) of a man’s 
— roj times a in,an’s share ; 

Irlence 10^ times a man's share=Aj. 155 ; 

a man’s share=A.t.iS5-^ ioJ = Alk; a woman’s share = s of 
Rs. i5 = Ab-.io , and a boy’s share = J- of A.f.i5 = A’L7. 8n. 

,A;r. 4. Divide A.f.8424 among /f, A and 6’, so that A shall 
receive as much as A and C together, and A | of what A and C 
"together receive. . ,v . . . . 
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A’s share=| of (B's + Cs), aadB’s share— I of (A’s+Cs). 

A’s share = |S’s+^Cs=# of ^ of (A’s+Cs) + y-Cs=i§ of 
(A’s + Cs) + t-C’s = i§A’s+UCs+iC’s==iiA’s+iC’s; 

A’s-i^A’s=iC’s, or HA’s^iCTs ; A’s=^i x UCs^i-^Cs. 
/. 5 ’s = + ±(?s = t X JtCs + « HICs = JSC’s. 

.‘.A’s share + £’s + C’s = (|g + J^ + i) of of Cs share ; 

hence W of C’s shai-e=sffj.8424. 

C’s share =7?r,8424-r V-s' ~ yPj.2oS8, j 
/ 4 ’s share — II of .^r.zoBB — A*.f.2S02 , j- Ans. 
and S’s share = 11 of fJr.2o88 = A’^. 3^744- 1 

Examples XCIII. 

1 . Divide A’.i'.6488. ya. wp. amongst three persons A, i? and C, 

■so that tS of A's. share=T*i of of Cs. 

2 . Divide Aj.75. 8a. between A, B and C giving B half as 
much again as A less and C as much as A and B together, 

3 . Divide f?r.i4oo among A, B and C in such a manner that 
as often as A gets Jis-S, B shall get f?i.4, and as often as B gets 

C shall get Aj.2. 

1 Divide Aj.352. ga. among /f, ,5 and C, so that B may get 
twice, and C3 times as much a.s A. 

6. Divide Ab'.iSoo among A, B and C, so that A may receive 

3 times as much as B, and B and C together J as much as A. 

6. Divide A.r.i2S4o among 5 and C, so that .,4 shall receive 
I as much as B and C together, and ,5 | of what .4 and C together 
receive. 

7. Divide A’.t.v.ooo among ^ 4 , and C, so that A”s share may 
be of ,/ 4 ’s share, and f 7 ’s share | of B's. 

8. Divide Rs.<ji. loa. S/. among 10 men, 6 women and 

4 children, giving a woman 3 times as much as a child and a man 
twice as much as a, woman. 

9 . Divide 1650 among' . 41 , 5 , <7 and A so that A may have 
half as much as i?, .ff a third as much as C and C a fourth as 
much as X). 

10 . If f of .rd’s raoney = | of of Cs and A, B and Cs 

money together amount to Ar. 8260 ; hovv much has each ? 

11 . Iff of A's money=J- of A>’s==f of C’s==-j“ij of Z>’s and A, B, 

Cand I) together have Rs.z^oyH ; determine how much money each 
has. ■ . . 
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niean.s a second time. As much again means as much 
once and as much a second time, {L c) twice as much. Half as 
much again means as much once and half as much a second time, 
i. e. l| times as much. 

Proceed as in the following Examples. 

Jlx. I. Divide AV. 11875 amonn AyR and C so that as often as 
y? gets A'i.4, A’ shall get A’.v.3, and as often as A’ gets ffs.6, C shall 
get Aj.s, 

As often as A gets AY4, A gets A’j.3 ; A’s share = | of yl’s. 

As often as B gets Aj. 6, Cgets AV.5 1 C’s share= jI of B's. 

C’s share^ ij- of j of yl’s=g of yJ’s ; 

:,A'% share+A’s + C’s=(i + 2+g) of y 4 ’s = 2i| times .; 4 ’s share ; 

Hence ajl times A’s share= ^^.11875 ; 

/, A’s sh are «= Aj. 1 1 87 5 -t- 3li = Bs- Stjoo. 

.'.B's share = 'I of A.f.5ooo.- = A*.f 3750. 
and C's share=|.ol Aj.50oo =' A*. f.3i2 5. 

Otherwise thus : If A gets AV.8, B gets A.’.t.6 and C gets Rs.'^. 
Now, 8 + 6+5=19; and ii875-M9=625. 

A gets 1% of Rs ii 875 = A’.r.8x625 = A.y.5ooo; &c. 

£x. 2. Divide Aj.640 among A, B and C, so that A may have 
3 times as much as B, and C J of what A and B together have. 

-d’s share=3 times A’s share : C’s share=J(/ 4 ’s + A’s). 

C’s shave= J (3 = A’s. 

-d’s share + A’s + Cs = (3 + i+i',) of A’s*-- 5j of A’s share. 

Hence 5?, of A’s share=A.r. 640 ; A’s share = A’.t.640'4- 5^-=!Af.i2o. 
A’s sh are = A.n 20 x 3 = Rs. 360 and C's = ^ x Rs. 1 20 = Aj. 1 60. 

Ex. 3 The sum of A’.r.i55 is to he divided amongst 3 men, 
5 women and 8 boys, so that for every 3^. a man gets, a woman gets 
23 ., and a boy j a. 6/. ; find the share of each. 

A woman’s share = 3 of a man’s ; a boy’s share = | of a man’s; 
a man’s share + a woman’s+a boy’s = (i +;4 + .|) of a man’s; 

.■. 3 men’s shares + 5 women’s + 8 boys’ = (3 + 1^ + 4) of a man’s 
= loj times a man’s share ; 

Plence loj times a man’s share=A.f. 155 ; 

.'w a man’s share=A’.f, 1 55 -5- lojj = AY 1 3 ; a woman’s share =-| of 
R.S. is = Aj.io , and a boy’s share of ^^.15= 4’^. 7, 83. 

A-r. 4. Divide A.r.8424 among yf. A and C, so that Vf shall 
receive -;’i as much as A and C together, and A J of what A and C 

dotgether-teceive.,, ’ , .-I’: 1: '':-:- 
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A’s share =J- of (B s + Cs), and B’s share =s of (.<d’s-!-C’s). 

A=s share = i 5 's+|Cs =4 of | of (A’s+es)+^Cs==-H of 

{A’s + Cs)-i-iCs=i'iA's+^fiCs+iCs^i%A’s+iCs ; 

A’s-UA’s=iC%orriA^s==iC’s., /. A’s’=^>ii^C’s=--if,C^- 

:.B’s==i:A’s+iCs = txiJCs + -iCs>^mC’s=^UC’s. 

A’s share + .S’s + C'‘s=(|§ + |J+ i) of C’s=V«’ of share ; 
hence VV of C’s share = i?j. 8424 . 

Ca share =.A’j.8^)24-f V/ =^ /?f.2o88, | 

.*. A’s share— Ifof ii*j.2o88 =/v‘.f.2^92 , j- Ans. 

and B’s share =|| of /?.f.2o88==£^.37^- j 

Examples XCIII. 

I . Divide f?.r.6488, 7«. io/>. amongst three persons A, B and C, 
■SC) that tS of A’s share = !7V of ^’s = A of Cs. 

3 . Divide f?.r.75. S«. between A, B .and <7 giving i? half as 
much again as A less and Cas much as A and B together. 

3 . Divide f?.r.i400 among A, B and C in such a rnannei- that 

as often as A gets B shall get f?r.4, and as often as B get.s 

AV.3, Cshall get A’r.2. 

4 . Divide /?r.352. ga. among A^ B and C, so that B may got 
twice, and C 3 times as much as A. 

5. Divide lis.i&oo among A, B and C, so that A may receive 

3 times as much as B, and B and C together J as much as A. 

6. Divide 12540 among .. 4 , i? and C, so that .<4 .shall receive 
T as much as B and C together, and B J of what A and C logelher 
receive. 

7 . Divide A’,f.200o among A, B and C\ so that B’s .share m.'cy 
be '5 of . 4 ’sshare, and < 7 ’s share I of .ff’s. 

8. Divide A’j.95. io«. Zp. among 10 men, 6 women :iml 

4 children, giving a woman 3 times as much as a child and a niiin 
twice as much as a woman. 

9 . Divide ;£i65o among' .. 4 , JS, C and A so that A may liave 
half as much as i>, i? a third as much as C and C a fniu ih a^i 
much as D. 

10 . If ;/ of ., 4 's money=§ of . 5 ’s = |f of C’s and A, /> and ( ■. 
money togeilier amount toA’j. 8260 ; how much h.xs each? 

II . If j; of . 4 ’s money = -5 of A”s = i; of C’s^^'lj of D's and A, A’, 
Cciud D together have Rs.2.yy}Z ; determine hmv roncli iiidiii;)' im. Ii 
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yl’s+;j at'B‘&), and Cs money -.<4’s money = /*.667 ; find how much 
.' 1 , /? and C each has. 


319. Travelling round a Circla 

When two or more persons start simultaneously from the same 
place to travel round a circular course either in the same direction 
or in opposite directions, (i) they should first be together again at an 
interval of time which i.s the L. C. M. of the times during which 
one of the walkers gains one crjrnplete round over each of the others, 
for each pair will be together after this time ; (it) they should first 
be together at the starting post again at an interval of time which 
is the L. c. M. of the times during which each makes one complete 
round, for in that interval each shall make an integral number of 
rounds. , 

Ex. I. A can go round a circular cour.se in iS min., can go 
round it in 24 min., and C in 33 min. If they stait simultaneously 
from the same point and travel in the same direction, in what time 
will they come together again ? 

Take i for the length of the course ; 
then A travels and C of the course in i min. ; 

A gains on B (Vii~ -i’s) or Vs of the course in t min. 

A gains on B one complete round in or 72 min. 

Hence A and B will be together after 72 min. 

Again, A gains on C ‘>r -j-Ss- of the course in i min. 

A gains on C one complete round in (1 a-aSp-} or min. 

Hence A1 and C will be together after sp min. 

Therefore A, B and C will be together after a time which is the 
L. C. M. of 72 and ; but the L. c. M. of 72 and is 288. 

/, A, B and C are first together after 288 min. Ans. 

Ex. ?. In the above question if .,4 and 5 travel in the same 
direction but C in the opposite direction, when will they meet again ? 

As in the above question, 
vi and A’ will be together at the end of 72 min. : 

■Again, A and C together pass over (i\ or tjYk of the course 

they come together at the end of (r-4--iyk) or Ajy* min. 

Now, the L. c. M. of 72 and jg 288 ; 

A, B and C will be together at the end of 288 min. Ans. 

Ex. 3. A, B and C start from the same point and travel in the- 
same direction round an island 6 miles in circumference, A at the 
rate of 3, B at the rate of 2i and C at the rate of 1 J- miles an hour. 
In how many hours w'ill they come together again ? 

A gains on B (3- 2-^1 or ^ mile in i hour, he gains 6 miles or 
a complete round in (6 +1) 0^12 hours, 

; ;; Hence 4 and B are together at the end of every 12 hours. 
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Again, A gains on C‘(3-ii) or miles in l hour, he gains 
6 miles or a complete round in (6-j-lJ) or Y hours. 

Hence, A and C are together at the end of every V hours. 
Therefore A, B and C are together at the end of any number of 
hours which is a common multiple of 12 and V ; 

but the L, c. M. of 12 and V is 24 ; 

hence A, B and C are first together at the end of 24 hrs. Ans. 

Ex. 4. In the above question, when will they be together 
again at the starting point ? 

Here, A takes ji or 2 hrs., B (6-i-2-J) or Y hrs. and C (fi-i- ir}) or 
Y hrs. to make one round. 

Xow, the I.. C. M. of 2, V nnd is 24 ; 

they will he together again at the starting point 24 hrs. after. 

Examples XCIV. 

1 . Two persons A and B start from the same point to walk 
round a circular course in the same direction. A takes 9 min. and 
B takes 24 min. to complete one round ; in what time will they be 
together again ? 

2 . Three persons, A, B and C can respectively go round a circu- 
lar path in 8, 18 and 3omin. If they start simultaneously from the same 
point and travel in the same direction, when will they meet again ? 

3 . A., B and C start from the same point and travel in the same 
direction round an island 73 miles in circumference. A at the rate of 
10, B at the rate of 14 and C at the rate of 16 miles a day ; in how 
many days will they come together again ? 

4 . There is a park 14 miles in circumference. Five persons 
start from the same point to travel round it in the same direction at 
the respective rates of 3, 3,f, 4, 4^ and 5 miles per hour. When will 
they be together again at the starting point ? 

5 . A, B and C start from the same point and travel in the same 
direction round an island 36 miles in circumference, A at the rate of 
smiles, B at the rate of 3-^ miles and r..' .at the rate of 4 miles an 
hour j when will they be together again ? 

6. An island is 43 miles in circumference. Three men /J, A’ 
and C start from the same place to walk round it, at the rates of 4, 44 
and 5.4 miles per hour respectively. In how many hours will they 
come together again, supposing them to travel in the same direction ? 

7 . In tile above question, if A and B travel in the same direc- 
tion and C in the opposite direction, when will they come together 
again for the first time? 

8. An island is 120 miles in circumference. Three persons 
A, B and C start from the same place to walk round at the respective 
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rates of lo, 12 and 15 miles per hour. When will they ne.xt meet, 
supposing (i) that they walk in the same direction, (ii) that A walks 
in one direction and B and C in opposite directions ? 

330 . Chain Eule. If we wish to express one quantity A in 
terms of another quantity W, and have data from which we can form 
the following series of relations, wi?., 

aA = mM.: (i) 

SM=^njV.. (2) 

P ..(3) 

dP=^qQ ( 4 ) 

^ r R ( 3 ) 

which may be as numerous as we choose, then will 

Hence we see that the quantity required is found by dividing 
the product of the numbers on the right-hand side of these equations 
by the numbers on the left-hand side. 

Ex. I. If 3 lbs. of tea be worth 4 Ib-s. of coffee, and 6 lbs. of 
coffee be worth 20 lbs. of sugar, and 15 lbs of sugar be worth 24 Ibs- 
of rice ; how many lbs. of rice are equal to 18 lbs. of tea ? 
lbs. reqd. rice= 18 lbs. tea, 

3 lbs. tea <= 4 lbs. coffee, 

6 fits, coffee =20 lbs. sugar, 

15 fbs. sugar =24 lbs. rice ; 

/. lbs. reqd. rice = 

331 . In the preceding equations the quantity on the right- 
hand side of one equation is of the mme kind as that on the left- 
hand side of the next equation, and thus the Chain of quantities 
from one kind to another is unbroken. And not only must they be 
of the same kind but also of the same denomination ; for if not, the 
one or more missing links must be supplied. 

Ex. 2. If 3 lbs. of rice be worth 5 o!!. of tea, and 4 lbs. of tea 
orth gfhs. of coffee, how many lbs. of coffee are worth 4S lbs. 


of vi 


Here, we must either supply the missing link t6 


it express 5 0; 
lbs. reqd. cofree = 48 lbs. rice, 

3 Iks. rice =5 oz. tea, 

16 07 .. tea= i Ib. tea, 

4 lbs. tea^qlbs. coffee; 
lbs, reqd. (;offee=--~~-™— - 


tB ft), tea ; so that we have 
lbs. reqd. cofree = 48 lbs. rice, 
3lb3. rice lbs. tea. 

4 lbs. tea =g lbs. coffee j 
lbs, reqd. coffee = ^ 

48X 


16x3 X 
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328 . It i.s unnecessary to name the quantity on the 
side of any equation ; for it must be the same as the quantity on the 
right-hand side of the preceding equation. 

Ex. j. If 1 of a sheep be worth ^3, and of a sheep be worth 
of an ox, what must be given for too o.xen ? 

feqd.- 100 oxen, 

= 4 sheep, 

"^ 1 - 2^ JIA ^ 5 _ V 


^s. reqd.= 
If I lb. ( 


7x3 


7 I.V. 4. If I lb. of standard gold, of which ii parts out of 12 
are fine gold, be worth 14s. 6rf., find the value of 595 gold 

rupees of Bombay, each weighing 7 dwts. lo| grs. of which 187 parts 
are fine gold and 13 alloy. 

;£46. I4.r. 6rf. = ;,f46|j| = ;^''|J;'' 40 lbs. standard = 869 ; 

7 dwts. loli grs. =7/158 wts. = Y,s''dwts. ; t6 Bombay rupees = 119 dwts. ; 

'87 + 13 = 200 ; /. 187 parts out of 200 are fine ; hence 
£s. reqd. = 595 Bombay rupees, 

16=119 dwts. Bombay standard, 

200= 187 lbs. fine, 

11 = 12 lbs. English standard, 

4 o =;£ i 869; 

£s. reqd. = ^ ^ ’ ^7 x 1 2 x 1 ^^9 ^ ^8784^1, 

" ' 16x20x12x200x11x40 " »i-u«o 

= 2:878. is-t. SIMU 

Examples XCV. 

1 . When 25 yards of muslin are equal to 16 yds. of calico, 21 
yds. of calico to 13 yds. of flannel, 40 yds. of flannel to 27 yds. of linen, 
58! yds. of linen to 28 yds. of silk, 47 yds. of silk to 35 yds. of velvet r 
find how many yards of velvet are equal in value to 60 yds. of muslin 

8. If 16 mangoes be equal in price to 25 apples, and 18 oranges 
equal to 12 mangoes, and 20 lemons equal to 27 oranges, and lemons 
cost 9fj. a dozen, what is the cost of 15 apples ? 

3 . If t2 of A count for 13 of if, 6 of B for 18 of C, and 13 of 
C for 2 of D ; how many of A count for 100 of ? 

4 . If 2:3 == 20 thalers ; 25 thalers = 93 francs ; 27 franc:s = 5 

scudi ; and 62 scudi= 135 gulden ; how many gulden = 2:* ? 

5 . If 16 darics make 17 guineas, 19 guineas make 24 pistoies> 
31 pistoles make 38 sequins ; how many sequins are there in 
1581 darics ? 

6. If 72 carlini be worth 25 shillings, 4 shillings worth 3 francs 
and 8 scudi worth 45 francs, how many carlini are equal to too scudi ? 
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7 . If 35 inetres = 39 yards, and 17 metres==9 toises, and 5 
plethera=i24 toises, how many yards are there in 1575 plethera ? 

8. If 6 horses cost as much as 24 cows, 10 cows as much as 
8 buffaloes, 4 buffaloes as much as 1 5 asses, S asses as much as 
32 sheep, and if the price of 9 sheep be ^s.25, find the cost of 8 horses, 

9 . If 1 of a sheep be worth and 9 of a sheep worth of 
an ox ; how much must be given for 300 oxen ? 

10. If 40 lbs. of standard gold, of which ii parts out of 12 
are fine, be coined into 1869 sovereigns ; how many grains of pure 
gold are there in i sovereign 

11 . If I th. of standard gold, of which ii parts out of 12 are 
fine, be worth ;£46. ig-r. 6 t/., find the value of 550 Madras gold 
rupees, each weighing 7 dwts. 12 grs., of which 916 parts out of 

IS. If I lb. of standard silver, of which 37 parts out of 40 are 
fine, be worth 66s., find the value of an Arcot Rupee, weighing 
7 dwts. 9 grs., of which 941 parts out of 1000 are fine. 

Examples worked out. 

E.x. r. What least number must be added to SJ, that the result 
being divided by if, the quotient shall be an integer ? 

Ii u ^ I § == If * S “ 'i? ^ n “ f i = 4H’ • 

Now, the least number that should be added to 4|f to make it 
an integer is .[iV, for I. 

Then the question reduces 10 “What number divided by ifvvill 
give as quotient ?” 

Hence therequired nmTiber=y^-x Aiis, 

Ex. s. Rind two least integers such that J of the first shall be 
equal to J of the second. 

If il of 1st number be= i, then also f of 2nd number= i, 
tsL number=(i -r-g) — S, and 2nd number=(i s- t)=-- 3 . 

Now to transform these fractions to least integers, multiply each 
of them by the 1 .. C. m. of their denominators, and divide the 
numbers thus found by their G. c. m. 

The u c. M, of 5 and 7 is 35 ; from ist we have f X35 = 42, 
and from and ^ x 35 = 4o. Now the G. C. M. of 42 and 40 is 2. 

Hence the numbers are V and y’, or 2j, and 20. Ans. 

Ex. 3. By selling an article for ^12. 7.1. 6d., I cleared f; of what 
it cost me ; what was the original cost ? 
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£>. 4. By selling 15 seers of tea at Rs.^. 4(1. per seer, a grocer 
clears 1 of his outlay. He then raises the price to RsA per seer and 
sells 50 seers more. What does he gain on the whole outlay for 
65 seers ? 

Taking i for the original cost, the selling price is (i + ^) or IJ. 

/, the original eost=i?r.s. 4fl.-v-J=/i’r.4. loji. 8/. 
in the 1st case gain per seer=i?J,5. 4«. -/^r.4. loa. S/. = 9ir. 4p. 
in the 2nd case ... —Rs.6. — Rs.4.loa.^p.-—ReA.^a.4p. 

Now, gain on 15 seers = gM. 4 j5. X 15 —Rs. 8. 12a. 
and gain on 50 seers = 51*. 4^X5o=A’r.6^ l oir. 8 ^4. 

his whole gain =Rs.7^. ba. 8/ . Am. 

Ex. 5. Find the least number of sovereigns that contains an 
exact number of 20-franc pieces of 15^. ii|rf. each. 

Here, 15.1. 191 and a sovereign =240^. 

^!f-rf. x no. of 20-franc pieces = 240(i x no. of sovereigns ; 
no. of 20-franc pieces=240x^ff 5 X no. of sovereigns 
=SrXno. of sovereigns. 

Hence the least no. of sovereigns that will make an exact num- 
ber of 20-franc pieces is 51. Ans. 

Ex. 6. A man bought 4 sorts of rice at an average price of 
Rs.6 a matind. If the prices increase by a common difference of 
per maund, find the cost of each sort per maund. 

The price of 4 sorts at f?^.6 per maund = /?.t.6x4 = f?r.24. 

Each maund of second sort cost 5^. more than a md. of ist sort, 

third ica. 

fourth 15a 

these 3 maunds cost R^.i. 14/t. more 

Now, leaving out this sum, the cost of 4 maunds is Rs.24 — Re.i 
I4ct. or Rs.22. 2u, ; ,*. the cost of r md.==f?,f.22. 2«. -i-4=/?r.5. 8a. i>p. 
Hence the costof I md. of tst.sort= /is. 5- Sa. (>■[>. 

..2nd sort=yi’r.5. Sa. 6/. + 5«. = A'r. 5. 13a. (ip. | 

3rd i>orl = /V.5. 13a. 6 fi.+sa. = Rs.(>. 2,1. 6/. r 

4th s(’rt= /(’s.6. 2a. 6/. -!-5n. = /i'.r,6. 7/1. ()/>.] 

Ex. 7. A and B undertake to do a piece of work for Bs.12. 8a., 
A can do the work alone in 20 days and /finis days. They work 
together for 3 days, and then with the assistance of C finish it in 
5 days more. How should the sum be divided ? 

Here, A and B each worked for (5 -f- 3I or 8 days, and C for 5 days. 
As A can do j'n- of the work in i day, he did or ^ of the work in 8 days. 
B i-'r, he did : ......... 
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Hence the work done by C in 5 days==(i -tJ) or yV- of the work. 

A received I of Rs.12. Sa. = /?J.5. "i 

B . . . r"5 of Rs.\2. 8 ci.’= Rs. 6. lOii. 8A Alns. 

and C Ts of A’s.12. 8«.!= 13a. 4 />. ) 

Ex. 8. A man’s income from Government Securities is J of 
what he receives from his landed property. An income-tax of in 
the rupee is charged on the first and of 4^. in the rupee on the 
second, and he has to pay altogether fTj.j I as income-tax. Find his 
total income. 

Suppose his income from landed property to be R.f.t\, 

then Government Securities is Rs.^ ; 

income-tax on lst=(4 X 4) or l6^ and on second = (3 xs) = i5;ti., 

and i6/. + i5 ;^. = 3I;>.=7 iVtV5 . 

he has to pay Re.f\^ as tax on every Rs.y of income. 

...Re.i as tax /Oi.yx’.i’r 

.ft’j.31 as tax. .Rs.y x V'l^x 3! 

Hence, required income=/fj.7 xVt X31 “^H_34£_ Am. 

Ex. g. A can do as much work in one day as B can do in 
3 days, or as C can do in 3 days or as D can do in 4 days. They 
together finish a piece of work in 8 days. How many days would 
each take to do it singly ? 

Suppose A’s one day’s work to he i, then B's, one day’s work 
is i, C’s ^ and D’s j. 

A, B, C and D's one day’s work 
= (i +1 + i+i) or f§ times A‘s work per day ; 

/. A, B, Cand D's 8 days’ work=8x f| or "a" times /I’s work per day. 
But /S’, Cand Z)’s 8 day’s work=whole work ; 

/. V’ times . 4 ’s work per day= whole work j 
or jd’s work per day =j{|j of the whole work. 

F-ience. A can do the whole work in (i^rfcv) or i6;^ days. 

Therefore B’s tiine = (2 x ifij) or 33J days j C’s time==(3 x i6i|) or 
30 days, and Z)’s tiiiie = (4 X i 61 i) or 66g days. 

Examples XCVI. 

1 . Determine the least number which must ha added to 3?, 
that when the result is divided by the quotient shall be an integer. 

3 . What least number must be subtracted from 8;f, that when 
the difference is divided by v, the quotient shall be an integer ? 

3 . If a pound weight of standard gold is worth ^'61. l8.f. 
find the least integral number of pounds of gold that can be coined 
into an integral number of sovereigns. 
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4 . If the rupee is worth i^. 9^7. and the mohur 3or., find the 
least number of pounds which can be paid exactly in rupees or 
mohurs. 

5 . By selling an article for 7fr.46o, I cleared of the prime 
cost. Find the cost price. 

6. By selling a horse for 7?i.2S20, a man lost /s of what it cost 
him. What did it cost him ? 

7 . Find the least number of sorereigns that contains an 
exact number of thalers and of dollars ; 4h thalers being worth 
jfy. 3r. and 8 dollars I3.r. 

8. A has twice as much inoney as B. They play together, 
and at the end of the first game B wins from one-third of A’s 
money ; what fraction of the sum which B now has must A win back 
in the second game that they may have exactly equal sums i 

9 . How many maunds of rice at / 7 i- 4 per maund must a 
corn-merchant mix with 1 maund of rice at /is.^ per maund, that 
by selling the mixed rice at7fj.4. 8j. per maund, he may gain j-'e 
of his outlay ? 

10 . Find the least number that must be added to 75}, that 
the sum being severally divided by J, -I or t'e, the quotient in each 
case shall be an integer. 

11 . A and B undertake to do a piece of work for Ss. 

A can do it alone in 8 days and j 9 in 6 clays. With the assistance 

of C it is finished in 3 days. How should the money be divided ? 

13 . A and B engage to do a piece of work for Rs. 40. A can 

do it alone in 16 days and i? can do it in 12 days. After working 

together for 4 days, A leaves off, when C, who can alone finish the 
work in 8 days, joins How should the sum be distributed after the 
work is completed ? 

13 . A man derives his income from three sources. His income 
from Government Securities is ^ of his income from trade, and his 
landed property yields an income equal to ^ of the sum of both. 
The rate of tax on income from trade is 6/. per rupee, on Securities 
Ip. per rupee, and on landed property 4^ per rupee. If his total 
income-tax amounts to Rs.260, find his gross income. 

14 . By selling tea at f?J.2. loa. Bp. per lb., a grocer clears i of 
his outlay ; he then raises the price to Rs.3. What does he clear on 
every A’.f. 200 of his outlay by this price ? 

15 . A tradesman buys 5 mds. 24 sr. of goods for Aj.iso in- 
tending to gain i/s of his outlay by the sale ; but 8a. worth 

at this calculation being damaged, at what price shall he sell the 
remainder per maund, to gain as much upon the whole outlay as 
he intended? 

16 . A can do as much work in i 


day as />’ in 3 days, C ii 
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5 iind D in ^ days. They together complete a piece of work in 
K clays. In how many daj's will each do it singly.’’ 

17. A cloth-merchant bought a bale of cloth containing 150 
pieces each, of cloths 2^, 3, 3^, 4 and 4.^ yds. in length for A’.r.dzb. ga. 
If the piice.s increase by a common difference of 3a., at what price per 
piece must he sell them that he may gain A’.t. icx> by the transaction r 

18. By selling a horse for /t’.r.345, I lost of the prime co.st. 
What would have been my gain had I sold it for A’,(.38o ? 

19. A and B can finish a piece of work in t.^ days, A and C 
in 2 days and /> and C in 3 days. If Bs.6 be paid for the piece ot 
work, what are a day’s wages of each workman? 

20. An elastic ball after striking the ground rises to 4 of the 
height Jrom which it fell. .After striking the ground the third time it 
rises 3? inches : from what height did it fall at first ? 

Miscellaneous Examples III, 

1. Divide the si 
difference by their su 
quotients. 

2. Add together ij, 2|, and 3I ; multiply this sum by the 
product of these fractions ; subtract from the result the difference ot 
2} and ijt i and divide the remainder by the sum of 5) and of 34. 

j. £3. IPS, . _L.Jn^ „r 2 tons 4 cwt. 

'£4‘ " " 


3. Simplify J of 


+ of - 


4. Divide Bs. 19000 among A, />’, C and 1), so that B may 
receive ^ of A, C ^ of B and D J of C. 

6. If I of •ni of .<4’s money = ^ of of />”s and the difference 
of their moneys be /i’.r.29l, find A’s and /)”s money. 

6. If 3 men and 2 boys can do a piece of work in 13 days, 
and 2 men and 3 boys can do the same in 18 day.s, in what time will 
a man and a boy jointly do the work ? 

7. In an orchard, J of the trees are apple trees, 4 pear trees, 
i; chewy trees, filbert trees, and there are 13 walnut trees ; what 
is the number of each sort ? 

8. If A! can do half a piece of work in 3 hours, which is 
twice as much as /)’ can do, and .<4, JJ and C can together do the 
whole in 2j houis ; shew that C can do in S hours as much as />’ can 
do in 9 hours. 

9. A 38--gallon cask of wine cost a wine-merchant A’r.sso ; 
but he lost 8 gallons of it by leakage ; how must he sell the remain- 
der per gallon 10 gain ^^gth of the prime cost? 

10. A man owns of an estate. He sells of bis share 
and ihen finds that his remaining share is worth Bs.523. loa. What 
is the value of the whole property ? . 


11. A can do a piece of work in S days, B in 12 days and C 

days. They all work together for 3 days at the same piece of 

ork. In what time will 7/ finish the remaining work ? 

12. A grocer mi.'tes 5 maunds of rice at 7v’.9.4 per ind. with 
mds. at Rs.i\. Ste. per nid. At how much per matind must he sell 

e mixed rice that he may gain of his outlay ? 

13. If A takes 8 days to complete a piece of work, i? lakes 
days to do | of the same, and if B takes 10 days to complete a piece 
' work, C takes 8 days to do J of the same. In what time will B 
id C together finish a work which A alone can do in 25 days? 

14. Reduce ii of Rs.3. i2a.+ '„- of Bs.7. 6a.~-j'r, o( Rs.S. 4a. 6;^. 
the fraction of Rs.20. loa. 

15. Reduce H of £7. 6i\ Sr/. + jr o{ £g. i$s. 4ii. - of £iq. 
'. /irf. CO the fraction of ;^25. io.r. 

16. If 2 men and i boy do a piece of work in 5 days, i man 
id 2 women do it in 6 days and 1 woman and 2 boys do the .same 

8 days, in what time will ii man, a woman and a boy do it jointly ? 

17. Of the population of a certain town ^ can read, J can 
rite, can read ami write and the remaining 130 can neither read, 
jr write. Find the total population of the town. 

18. Simplify-.- 

{a) of-j-r- '^of ’^x of !■') . 

ra-“fff 1T-W 14 Tit” T 3V4 5/ 

(y,) 4off 7l 0^5. 6.. 

' ti^ Bs.4. 8 a. 11^ ^3. gr. 

19. The adult population of a country is 22815210 j the adult 
imales are t®fr of the whole population, and the adult males are tt 
f the adult females j find the whole population. 

20. The wages of A a.nd B together for 22j. days amount tc 
le same sum as the wages of A alone for 381 days. For how many 
ays will this sum pay the wages of B alone ? 

21. A farmer paid a corn-rent of 5 qrs. of wheat and 3 qis, 
f barley, Winchester measure. What was the value of his reni 
dien wheat was at 6oj, and bai ley 542'. per quarter, Imperial measure 

being assumed that 32 Imperial gallons are equivalent to 3; 
Vinchester gallons ? 

22. .A man’s debts amount to tV of his property, but before 
laying them he loses T of his property: afterwards he recovers f 
ortioii equal to J of what he has left, and then loses J of whai 
le has got. Can iie pay his debts ? What part of his property 



350 


MATRICULATION ARITHMETIC. 


if a man, a woman and a child work together, in what time can they 
do 7 times the work ? . 

24 . Five brothers join in paying a sum of money ; the eldest 
pays a third of it, and the others pay the remainder in equal shares, 
and thereby each of them pays j^.r.S40 less than the eldest brother. 
What IS the .sum of money ? 

25 . If 9 men or i6 women can do a piece of work in 144 days, 
in what time would 7 men and 9 women do it, working together ? 

26 . Out of a cistern, which is frds full, 20 gallons are 
drawn, the cistern is then found to be ^ths full How much will the 
cistern hold ? 

27 . The product of three numbers is 340 1 the first is yf, the 
.second is less than the first by isV Find the third number. 

28 . 4 owned f of a mine and sold f of his share to />’, who 
sold i of bis share to C, who sold J of his share to D ; //s share 
was worth /?.r 20565. What was the worth of iS’s remaining' share, 
and what the worth of the whole mine ? 

29 . There are two fractions whose sum is j||, and whose 
difference is 7V ; find the fractions, and the quotient of the greater 
by the less. 

SO. If a turkey cost and a goose how many turkeys 
and geese, an equal number of each, can be bought for ,^14. 4^. ? 

31 . A boy, in flying his kite, lost J of the string ; he then 
added 65 ft, and then found that it was i’ of the original length. 
What was the length at first i 

33. If 2i of U+f of ^)=} find the value ai A 

in terms of if. 

33 . A man bequeathed of his estate to one son, fr of the 
remainder to another son, and the balance to his widow. The sons' 
shares differ by AY1320 j find the widow'.s share. 

34 . A man gives away in charity of his income, and pays 
■r‘(j of it ill rates and ta.tes 4 with these deductions he has /v’j.4736. 8rt. 
87I. left. What is hi 3 gross income ? 

33 . Find the whole annual cost of a house, of which the rent 
is 360 ; the poor-rate being 2a. ?)p. in the rupee, the gas-rate J of 
the poor-rate, and the paving-rate of the gas-rate. 

36 . What sum must be added to or subtracted from £12. 7.f. (hI, 
so that 3jr. 4ci. shall be the same fraction of the sum or difference 
that £3; 6.1'. 8,/. is bf .,^8. 6 j. 8rtf. ? 


MISCELLANEOUS EXAMPLES. 


251 


yn. 4^. and his assets are i?i'.45. la. ip. ; how much in the rupee 
will his creditors lose ? 

39 . Oiie-third of A's money is equal to 1 - of C’.r and ^ of Cs is 
equal to e of B's \ gives to yi 1 of his money and to C | of the 
remainder, and has 2r. (id. left. VVhat amount had each at first ? 


40 . Express 8 of of ;£i. : 
5 j. as the fraction of zs. i\d. 

41 . Find the value of 


, + J of j! of j.r. 4.'/ — 8.Vof - 




3S + 2^ 


o{ Jis. 184. iia. 5/>. 


42 . What sum must be added to or subtracted from A’.f. 8. i2(i- 
6 / 5 . so that the sum or difference shall oe the same fraction of Rs. 20 
loa. that /t’.r,7, 6a. 6p. is of ^.r.i8. 8n. 3^? 

43 . .4 can do in 6 days as much work as C can do in 4 days, 
and B in 10 days as much as Cin 8 days : tvhat time would B require 
to finish a piece of work which A can do in 12 weeks ? 


44 When rice is at 12 sr. per rupee, the e.xpenses of a family 
amount to /Cr. 140 ; but they amount to /?.?. 134 only, when the price 
falls to 16 sr. per rupee. What will the expenses be, when rice is at 
iS sr. per rupee ? 

46 . A can do in 2 days as much work as A? in 3 days, and B 
in 5 days as much work as Cin 4 days ; what time will C require to 
finish a piece of work which A can do in 9 days ? 

46 . A can by himself perform acert.iin quantity of work in 
5 days, B twice as much in 7 days, and C four times as much in 
I r days ; in what time can A, B and C together perform three times 
the original work ? 

47 . <4 was owner of -j!?;- of a privateer, .and sold of § of his 

share for £ 1 2 ; what was the value of ~|of of the vessel at the 


same rate ? 


48 . How much ore must be raised, that on losiiu' in 
ing, and 111- of the residue in smelting, there may result 506 
pure metal ? 

49 . .Simplify— 


.±Wxof-?— ^4^5 




~h) 'ixfi-iV) 

50 . A is il times as good a working person as />’, and twice as 
good as C. They all three can do a piece of work together in 
6 days. They begin together, but after working for 2 days A goes 
away. After 2 days more W goes away, and C then completes the 
work alone. In how many days from the commencement is the 
whole work finished ? 
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if a man, a woman and a child work together, in what time can they 
do 7 times the work ? 

24 . Five brothers join in paying a sum of money ; the eldest 
pays ,a third of it, and the others pay the remainder in equal shares, 
and thereby each of them pays /i’j.S40 less than the eldest brother. 
What is the sura of money ? 

25 . If 9 men or i6 women can do a piece of work in 144 days, 
in what time would 7 men and 9 women do it, working together ? 

26 . Out of a cistern, which is frds full, 20 gallons are 

drawn, the cistern is then found to be ^ths full How much will the 
cistern hold ? ... 

27 . The product of three numbers is 340 ; the first is7|, the 
-second is less than the first by i/g. Find the third number. 

28 . owned f of a mine and sold f of bis share to />’, who 
sold j of his share to C, who sold ^ of his share to JJ ; D’s share 
was worth /?.r 20565. What was the worth ot jS’s remaining share, 
and what the worth of the whole mine ? 

29 . There are two fractions whose sum is and whose 

difference is ; find the fractions, and the quotient of the greater 
by the less. 

30 . If a turkey cost mid a goose how many turkeys 
and geese, an equal number of each, can be bought for .^14. 4.1. ? 

31 . A boy, in flying his kite, lost | of the string ; he then 
.added 65 ft., and then found that it was J of the original length. 
What was the length at first ? 

33 . If of {A Ff of A)=h ol (B -^ £), find the value of A 
in terms of A 

33 . A man bequeathed t\ of his estate to one son, f.j of the 
remainder to another son, and tne balance to his widow. The sons' 
shares differ by /df.1320 ; find the widow’s share. 

34 . A man gives away in charity jJ- of his income, and pays 
t', 1 of it in nates and ta.res ; with these deductions he has A’j.4736. S/t. 
8j^. left. What is his gross income ? 

35 . Find the whole annual cost of a house, of which the rent 
is Ar.360 ; the. poor-rate being ia. 8p. in the rupee, the gas-rate | of 
the poor-rate, and the paving-rate ^ of the gas-rate, 

36 . What sum must be .added to or subtracted from £12. 7,?, 

so that ;£5. 3,r. 4d. shall be the same fraction of the sum or difference 
that ,^3. e'f. 8tf, is of^'B. 6.f. ? 

37. Divide A’r.4200 among ^ 4 , C and so that /-I may get 
twice as much as B, A and C may get thrice as much as B and A, 
and iJ mav get four times as much as .5 and 6’. 

38 . The sum of \ and J of a man’s debts amounts to A.r.iqS. 
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7a, d,p. and his assets are ifj.45. la. ^p. ; how much in the rupee 
will his creditors lose ? 

39. One-third of money is equal to i of C’j and J of Cs is 
equal to 3 of B's ; 5 gives to A ’■ of his money and to CJ of the 
remainder, and has^ar. M. left. What amount had each at first ? 

40 . Express I of i^jof^i. lor. + J of | of Jj. -S.l of -- of 
5.f. 3|r/. as the fraction of 2r. 

41 . Find the value of 

- 43 . What sum must be added to or subtracted from Rs. 8. I2it’ 
6 / 5 . so that the sum or difference shall be the same fraction oi Rs. 20 
iO£j!. that Rs.-j. 6a. bp. is of /?,!■. 1 8. Sa. 3/5. ? 

43 . A can do in 6 days as much work as C can do in 4 days, 
and B in 10 days as much as C in 8 days : what time would B require 
to finish a piece of work which A can do in 12 weeks ? 

44 When rice is at 12 sr. per rupee, the e.xpenses of a family 
.amount to /?.!■. 140 ; but they amount to /?.t. 134 only, when the price 
falls to i6 sr. per rupee. What will the expenses be, when rice is at 
18 sr. per rupee ? 

46 . A can do in 2 days as much work as 5 in 3 days, and B 
in 3 days as much work as C in 4 days ; what time will C require to 
finish a piece of work which A can do in 9 days ? 

46 . A can by himself perform a certain quantity of tvork in 
5 days, 5 twice as ranch in 7 days, and C four times as much in 
1 1 days ; in what time can A, B and C together perform three times 
the original work ? 

47. A was owner off\ of a privateer, and sold f"*, of | of his 
share for ;!£[2 .jl;; | what was the value of i|of jl-. of the vessel at the 

Ss ' , ■ ■ . 


48 . How much ore must be raised, that on losin.t in 
ing, and of the residue in smelting, there may result 306 

49. .Simplify-- 


-a-*) ' Jxa-*) a-i)x 


of 


80 . A is 1^ times as good a working person as B, and twice as 
good as C. They all three can do a piece of work together in 
6 days, 'riiey begin together, but after working for 2 days A goes 
away. /Vfter 2 days more /? goes away, and C then completes the 
work alune. In how many days from the commencement is the 
•whole work finished ?, 
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51 . A and B are engaged to do a piece of work, which can be- 
done by each in 15 and 20 days respectively. If A leaves off 3 days 
before the. completion of the work, how should a sum of AV12. 8«. 
be distributed among them ? 

53 . A and B undertake to do a piece of wosk in 1 5 days for 
Bs.22. 8/1. .After working for 1 2 days they call C to their help, and 
finish it in time. A could have done the work alone in 25 days. If 
they give C Rs.2.. 4a., how many days would i? take to finish 
thework? 

53 . A man is thrice as good a workman as a boy. If the 
time taken by a boy to do a piece of work e.'cceed that taken by 
a man by 4-1 days, find the time in which a man can do it. 

54 . A and B can do a piece of work in 6 days, B and C in 
7 days, and A, B and C can do it in 4 days. How long will A and 
C’take to do it ? 

55. There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair it could be filled in ^ of an hour, 
It now takes 10 min. longer. If the cistern were full, how long: 
would it be in leaking itself to become empty 1 

66. 10 men can do a piece of work in 30 days. After working 
for 10 days, a certain number of men are allowed to leave off, and 
then the work is finished in 43 J days from the commencement. 
How many men are allowed to leave off? 

67 . The work which can be done by a certain number of men 
in 60 days, can be done by 15 men more in 40 days. Find the num- 
ber of men required to do the work in 60 days. 

58 . There are two nunabera of which the difference is 91. A, 
third number is contained in them 13 and 20 times respectively. 
Find the numbers. 

69 . The number 483 divided by another gives 4 for the quoti- 
ent and 7 for the remainder j find what number, when multiplied by 
the remainder, will give that divisor. 

60 . A boy was told to divide one-half of a certain number 
by 7, and the other half by 9, and then to add the two quotients. To 
save trouble he divided the number by 8, and his result wa.s 6 wrong. 
What was the number ? , 

61 . At 3 o’clock 1 hiid completed of my journey, and at 

5 o’clock if of the same ; when did I start and arrive ? 

62 . 40 men can do a piece of work in a certain number of 
clays ! if only 30 men be employed it requires 6 days more. Find 
the time in which 60 men can doit. 

63 . 20 men do a piece of work in 24 days. After working for 

6 days, an additional number of men is taken for assistance, and the 
work is finished in 21 days from the beginning. Required theaddi- 

. tion al number of men. : 
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64. There are 4 casks of different sizes. The ist is filled 
with water, the rest are empty. The 2nd cask is filled from the 1st 
and 4ths of the original water in the ist remains. The third is then 
filled from the 2nd, and ^th of the water in the 2nd remains. The 
water in the 3rd is then poured into the 4th, and fills ft, ths of it. 
Had the 3rd and .fth casks been filled from the contents of the ist, 
15 seers would still have remained in the ist. Find the size of 
■each cask. 


CHAPTER VI. 

The Theory of Decimals. 

3'23. In the Notation of Integers, it has been seen that the 
figures in the units’ place alone retain their absolute values, whilst the 
local values of figures in other situations increase tenfold for every 
figure we advance towards the left hand from that place. Therefore, 
in beginning at the /fe/i" hand figure of any number and proceeding 
tovvarcls the j-zg/i/ hand, it follows that the /pca/ value of every figure 
will be a tentll part of that which immediately precedes it ; and if we 
suppose figures to be situated to the right of the units’ place, and this 
kind of tenfold to be extended to them, it is manifest 

that the local values of such figures in order from the place of units, 
will be a tenth, a hundredth, a thousandth, S^c., parts of their 
absolute values. 

Hence we are enabled to represent integers and fractions by one 
uniform system of notaiion, by merely marking the place of Tillits ; 
and whilst Integers are expressed by figures in the units’ place and 
in places to the /<?// of it. Fractions will be represented by figures 
situated in places, on the right oi the units, called the places of 
tenths, hundredths, thousandths, Is^c. 

334. In this manner originates the system of Decimals, 
being merely an e.xten.sion of the Notation of Integers ; and though 
there are decimals of all denominations as Decimal Integets, yet from 
the circumstance of the system representing only /ezz/Zz, hundredth, 
thousandth, part.s of the unit, all fractions belonging to it are 
termed Decimal Fractions, in contradistinction to Vulgar Frac- 
tions, whereof the denominations may be any parts whatever. 

Whence, Decimals may be defined to be Fractions whose de- 
nominators are to, 100, 1000, S:c., these denominators nut being 
as in Vulgar Fractions, hysx expressed by the position of 
f&i? or called the decimal point. 

I. NOTATION AND NUMERATION OF DECIMALS. 

325. If we suppose the digit . I to occupy the units’ place; the 
following scheme will point out the denominations of the figures to 
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the left and right of it, and it may be extended so as to include 
both integers and fractions of all local values whatever. 



A mixed quantity, formed of integers and fractions is separated 
\ntQ \Xi integral unA fraciianal portions by means of the Decimal 
Point placed on the right of the units’ place towards the top^ (to dis- 
tinguish it from the sign of Multiplication), which dispenses with the 
description of the local denominations, given above. 

Thus, in 5432 r2345, the figures 54321 on the left of the point 
denote so many integers, and the figures 2345 on the right of it, so 
many fractions, namely, 2 tenths, 3 hundredths, 4 thousandths, 5 ten- 
thousandths, and so on. 

326 . A number thus expressed, composed of units decimal 
parts of unity, or of decimal parts of unity only, is called a decimal 
aumber, or simply a decimal. The part to the left of the point 
is called the iategral, and to the right the decimal part of the 
given number. 

Thus, 452 3678 is a decimal ; 452 is the integral part and 3678 
the decm-al part. 

327 . From what has been said above, it appears that the 
expressing wiA reading of Decimals will evidently be conducted 
upon the respective principles of Notation and Nemcralion of in- 
tegers : also, inasmuch as Integers denote assemblages of two or 
more imits. Decimals will represent assemblages of two or more 
tenth, hundredth, &c., of a unit. Tluts, to express, 

(1) 45 units 3 tenths 2 hundredths 6 thousandths 8 ten-thousandths 

we write 45-3268. 

(2) 45 units 2 hundredths 8 ten-thousandths we write 45-0208. 

(3) 2 hundredths 8 ten-thousandths we write 0-0208 or simply -0208. 

328 . In reading a decimal, we read off the decimal part a.s an 
integer annexing the denomination of its /ajit figure on the right 
hand. Thus, 

(i) 4S'3268 is read 45 and 3268 Vew 


{1} 3'14I596 is read 3 and 141596 

(3) 00047 is read 47 hundred-thousandths. 

339 In practice, however, we do not annex the dccimtal deno- 
mination, nut sayiiiji {decimal) pohit read off the figures of the 
decimal .separately in order. 'I’lius, 

(1 ) 45 '3268 is read 45, point 3, 2, 6, 8. 

(2) 3-141596 IS read 3, point I, 4, 1,5, 9, 6. 

(3) '00047 is read point 0, 0, o, 4, 7. 

II. RELATION OE DECIMALS TO VULGAR ERACTIONS. 

330 . From the statements made in the precedintj .‘•\rticles, it 
IS obvious that every magnitude made of one or more decimals is 
equivalent to, and may be expressed by, one or more vulgar fractions 
having 10, too, 1000, &c, for their denominators ; and that all 
mixed quantities expressed decimally may be represented by means 
of 'iuhole numbers and vutyar fractions of similar denominations. 

Thus, 24-387 = 24 -f-nj + TStf + rnaij ! ■o45 = yfi-hTo-(j + Ta'i)ff- 

331 . To convert a decimal into an equivalent vulgar fraction. 

Rule. Write down the given number for the numerator (omit- 
ting the decimal point), and for the denominator write i followed by 
as matiy ciphers as there are figures m the decimal part. 

Ex. I. ' 327 ==t 5 Vo ! lor ‘ 3-7 “i%' + Ti3a + Ta'iiij=T'iiVii- 

Ev. 3 . '0459 = Tnn(7ij j for ’0459= .r% TEr'Wcr-l-TiiijiTii= isdijn- 
Ex. 3- i 3 ' 8 i 6 =Vnny' ; for 13-816= I 3 ■+--c''iJ + To-^t•^■TiJlJt.- 

=I 3 ^Vus=’TBV^^'• 

In these instances, we see that the reduction to a common deno- 
minator, so tedious in vulgmr fr.actions, is entirely dispensed with, 
and the immediate comparison of fractional quantities is one of the 
great advantages of the system. 

333 . Conversely, every vulgar fraction having 10, 100, 1000, 
&c., for its denominator, may be immediately represented by an 
equivalent decimal. 

Rule. Write clown the numerator and by beginning at the 
figure on the hand, mark off by the decimal point as many 

figures as there are ciphers in the denomin.ator. If the number of 
figures in the numerator be less than the number of ciphers in the 
denominator, prefix in the numerator the necessary number of ciphers. 

Ex. I. *TOi:!o’'= IS‘243 i for there are 3 o’j in the denominator. 

Ex. s. TiTijVij= ‘5243 ; for there are 4 o’j in the denominator. 

Ex. 3. Tcnir!JCF= "00243 i for there are 5 o’j in the denominatot-- 
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Examples XCVII. 

1. Ex^jress as decimals : — 

(t) Four-tenths ; eighteen hundredths ; six-thousandths. 

(2) Tliiee and seven-tenths ; one and fifty-four hundredths. 

(3) Twenty-four and seventy-nine thousandths ; one millionth. 

(■4) Five-tenths, seven hundredths and nine thousandths. 

(51 Fight ten-thousandths ; seventy millionths ; five ten-mlllionths. 

(6) Three hundred and fifteen, eight thousandths and fifty millionths. 
3. E.xpress the following decimals in words 

(1) '5 ! '35 ! ‘326 ; -I ; -ot ; -ooot ; 5-37 ; -0025. 

(2) '43368 ; ’003405 : -0000456 ; g8'76s432i ; 'looDor. 

3. Transform the following decimals into vulgar fractions : — 

"(i) 7 ! '71 ; '751 i T461 i ’03 : '0037 i '00057 ; '0000457. 

(a) 3'7 i S'3'i9 ! 47S'9i3 i 276-00483 ; i475’20457o9. 

4. Convert the following decimals into equivalent vulgar 
fractions in their lowest terms 

(1) '5 i -25 i '75 : '625 ; -1875 I 2-56 ; -432 ; -00625 ; -222464. 

(2) 4 375 ! '8125 ! 47-256 ; 4-3125 ; 13-00085 ; -0006875. 

(3) -1015625 ! 1-075 i 3-01875 5 7-0046875 ; I3’ooo585g37s. 

6. Express as mixed numbers with the fractional parts in their 
lowest terms 

(1) 5’2 ; 6-024 j 4<'0I5 : 73-75 i 9-4158 ; 307-351 i 8-9135. 

(2) 376'275 ! , 970-00004 ; 7321-0505 ; 33 067138671875. 

6. Express the following as decimals ! — 

(i) TET ; tii ! i TO- ) Ttni ) fm/tr ! iStr 1 'Yn i Tnfin- 

'{3) TirtiEin i Tunirarr i TWitSu i TBoSnoii ! TurmiVuirtf ! YTitr'< 

(3) TBff ; tS»O "0 '• TtiBoDUiT • TStSBUsirtf 1 TuisTOBiTit i *'THtryo'“' 

(4) l6 tenths ; 75 hundredths ; 31 thousandths ; 4 ten-thousandths :■ 

275 ten-thousandths ! 79 millionths ; loot ten-millionths ; 79 
hundred-millionths; two hundred and sixty-one hundred- 
thousandths ; 328 billionths. 


333 . Ciphers annexed to the rii'ht Jiand of a decimal fj’action 
have no effect upon its value, 

Thus, ; -370= VlTK!i = rV«- : ’ 37 oo=TiVis\ 5 c.--T"oci and so on ; 

as appears also from the consideration, that there are no thousandths. 
&c., in addition to the tenths and hundredths expressed by -37. 

334. Hence an integer pr a -whole number can be expressed as 
a decimal by -loriting ciphers in the decimal part. 
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I'lius, 3i7'OD0 = 3[7 + ^^ + T;;i-,-t- ,£;i5iT = 3i7+o + o+o=3i7 J 
317-317-000. 

Agriin, 31-72 = 31 ,60 = 31 +T^'l) ; and 

3l-7-2o = 3i-l-f;, + 1 S 0 + io'bo = 3H-:i\7o ; .'..3173 = 31720- 

335. Every cipher affixed to ihe left hand of a decimal fraction 
•after the point diminishes its value tenfold. 

Thus, -43= 010 ; ■o 43 = tijao : ■0043=-, a',, 'oo ; &c. ; 

where each iVaction is a tenth part of that which immediately 
precedes it ; and indeed this is evident from . the cifcutnstance of 
every figure being reduced one denomination lower by means of 
cipher. 

336 . Hence, Multiplication and Division rrf a decimal by 10, 
too, iQoo, &c., are immediately effected, by shifting the decimal 
point one, two, three, &c., places towards the riy/it and left 
respectively, adding cipher.s, if necessary. 

Ex. I. 23-45x10=234-5 ; for 23-45 X 10= W x 10= =234-5, 

Ex. 3. 23-45x10000=234500; for 23-45 X 10000= X 10000 

= 2345x100 = 234500. 

Ex. 3. 23-45-1-10=2-345; for 23'45=io=2/ijy:xT:V = fi|S§=2-34S. 

Ex. 4. 23-45 -M0ooo=-oo3345 ; for 23-45-t- ioooa=%if X 
=T(ni’flyi)fi = • 002345 - 
Ezainples XC'VIII. 

1 . Multiply : — 

(i) -8 separately by 10, loo, tooo, 100000, 10000000. 
i(2) -0053 separately by 100, 10000, toooooo, loooocooo. 

(31 13-0014 separately by 10, too, 1000, 10000, 1000000. 

(4) 8-003056 separately by 100, 10000, 10000000. 

2 . Divide : — 

(1) '71 separately by 10, too, 10000, 1000000. 

(2) 73‘58 separately by 1000, 10000, 1000000, 10000000. 
t3) -007 .separately by 100, 1000, 100000. a million. 

(4) 'I by too ; -001 by 10000 ; , 5742-6 by 10000000. 

337 . The operations of Addition, Subtraction, Multiplication, 
and Division of decimals are performed in the same way as in the 
case of whole numbers. Hence it is an advantage to use decimals 
.in preference to vulgar fractions. 

III. ADDmON OF DBCmALS. 

338 . Rule. Place the numbers so that all the decimal points 
may be in the same vertical line, to insure the combination of those 

■17 
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of the saf/te denominations ; and add them togrether as in integers, 
taking care to place the decimal point in the sura, immediately under 
those of the numbers proposed. 

Ex. Add together 25-61, 4-805, -0096, 653-27, 23. 

25-61 For 25-61 +4-8 o5 + -oo96+653-27+23 

4 805 _ 2561 4805 ■ 96 65327 ^ 

'0096 joo 1000^ 10000 100 

653-27 2 561 00 4- 48050 +96 + 6532700 4-2 30000 

■ 13 ' ; "■ loooo 

22^? 706-6946. 

339 . Hence, decimals are said to be reducsd to a common 
denoininaior., 'nhe.xi ciphers are supplied so that there is the rnwc 
number of decimal places in each. 

Examples XCIX. 

1 . Add together 

(r) -295, 3-086, 12-87, -0051, 729-54, 7-419, 3-0256. 

(2) 3608-26, 560826, 36-0826, 3-60826, -360826, -22314. 

{3) 36-053, -0079, -000952, 417, 85-5803, -0000501. 

(4) 16, 12-2, 371*057, -8241, 9-1, 1-235, 23-000358. 

(5) 17-215, 3‘0567, -009, 2-07195, 365, 54-75- 

(6) 231-8, 45-001, 2-7169, 4567-21, -00087, 6-05. 

(7) 20-02, 576-89174, 1-0008159, -423564, 29; 7-21685. 

(8) 61,3-16004,-0478,21-805,1-00006, 12-9871. 

(9) -00625, 30-698, 2-7535, 19-84, '1875, 8-og6. 

(to) ioo, 'I, "01, -001, -0001, -00001, ooooor, -oooooor. 

9 . Find the values of : — 

(1) 69-563 + 1307-2345 + 16-27 -h 18-03 + 59-327 + 1 16-2491 + 3-0002 

(2) 15-063 + -002857 + 308-62 + 769-3276 + 58-739127 + -69335. 

( 3 ) 77 ' 3 -t'i 6 o- 6734 + 26 - 345+46 + 3 i-i + ii 7 -i 54 + -ooo 2 + 2343 'ooS 

+ 1 -0000123 + 213-7 +2-913+ I4-769 + -O0787I. 

(4) R 1 1 59-2 1 7 + ft387-6i + 11,7 1 -3 1 6 + Rg 1-204 + R74-03 1 . 

(5) 4£573'i62 + .£83oi7+j£92-f59+;C3o-03i + ;£9g-99Q. 

(6) 1596-131 cwt. + 703-02l cwt. + -i70038 cwt. + sig 7 c:wt. + 5-93 cwt. 

(7) 97-316 yds. + i597-3o8 yds, +316-2917 yds.+ 03 yd. + isg-i yds. 

(8) 27 tenths + 345 hundredths+ 17 thousandths + 4256 millionths. 

IV. SUBTRACTION OE DECIMALS. 

340 . Rule. Place the less number under the greater as in Ad- 
dition ; suppose ciphers to be supplied if necessary, in the upper line ; 
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4 1 '63 
34'9I7 
67 o -^ 


For 4I'62-349I7 = 


2 S 9 

and the difference, found as in integere, will have as many decimal 
places as are contained in each, either expressed or understood. 
Subtract 34'9I7 from 41 ‘da. 

= 41^ _ 34957^ 41620-34917 
000 1000 

= fneS= 6703 . 

Ex- 3 . Is '90437532 more nearly represented by ‘90438 or by 
•90437 ? 

•90438 -'90437533 ==-00000468 ; -90437532 -■90437 = -00000532. 
-90438 is nearer to -90437532 than -90437 . 

Examples C- 

1 . Subtract;— 

(1) '3806 from ’S7031 ; 7-998 from 19-201 ; 3-4796 from 56-036. 

(2) •013096 from -13096 j -21968 from 1-026103 j 6-90086 from 7. 

(3) "99999 fi-oro 9 i ‘00071961 from -03107 ; -5968 from 1-11315. 

(4) -01 from -I j -0009 from "ooi ; -672163 from 1-29613. 

%. Find the difference between 

(1) 27-903 and -054 ; 7295-06 and 254-738 ; 35-08989 and 3-508989. 

(2) 2-057 and 1-0097 ; 3-025 and -003025 ; -7053 and -6729. 

(3) 5-0009 and -089898 ; 136-159 and 136-0159 j 13 and 5-90516. 

3 . Find the values of : — 

(1) 1500-5 -714-286 ; 15-903-4-696843 ; -OOI — -ooooi. 

(2) R45-2I -^.38-793 ; R8'264-R6-03i76 ; 85-71021 -8.2-369684. 

(3) ;£83-6-;£83-479i6 ; ;£70-iSi-;£i5-826t ; livioj - 

(4) 6-4 mds. --000064 md. ; 23-5 tons --9876 ton ; 1-44 ft. -'00144 ft. 

4 . What number subtracted from 13-007 leaves 3-594 ? 

6. What number added to 13-265 makes up ioo-ooo8 ? 

6. Simplify 

(1) 5 -3-22 + 2-333- 1-4444 ; 2-194+ 15-367- 10-009- 11-25 + 5-8. 

(2) 227 '9 - (420-3 1 5 + 27 -291 ) + 865-2 1 - 1 -057. 

(3) 17-073 + 1-3591 -io'84-(n-03796-i5‘8+6-9). 

(4) i05-o9-2ir74S-2ri748-i5-7324i+67o-6--ooS3. 

7 . Find the complement of -7781513 ; ■ooo 456 ; 98-65432i ; 
9542-425 ; 998-899 and -OOOOI. (See Art. 58.) 

8. Whether is 3-1415926535 more accurately represented by 
3-1415926 or by 3-1415927 ? . ■ 

9. Express in the decimal notation, the value of 8-0625 -G'ou 

- -00375 + 1-09236- MgSS- : 
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V. MULTIPLICATION OF DECIMALS. 

341. Rule. Multiply together the numbers proposed :is if 
they were integers ; and the pi-oduct will contain as many places of 
decimals, as there are decimal places in the multiplicand and multi- 
plier together. If there are not figures enough, prefix the necessary 
number of ciphers. 


5643 

3135 

996-93 


’6300 


/. Multiply '627 by I ’Sp. 

The number of decimal places in the multiplicand and 
ninltiplier is 3 and 2 respectively ; therefore the number 
in the product is 3 -f 2 -5. 

the required product — 

For •627 >crS9=--"^-x 159^,99693 ^ 

1000 100 100000 '' 

3 . Multiply 7'5 by '0000S4. 

The number of decimal places in the multiplicand and 
multiplier is 1 and 6 respectively ; therefore the number 
ill the product is i -1-6=7. But there are only 4 figures 
in the product ; therefore prefix 3 ciphers. 

the product = ‘0006300= ‘00063. 


Examples Cl. 

1. Multiply :~ 

(1) ‘718 by ‘57 ; i6‘8 by ‘0024 : 144 by ‘0625 ; I2 3 by ‘062216, 

(2) 270‘S6 by ’37025 ; ’00579 by 3796’8 ; 36*2185 by ‘229. 

(3) 42r6i9 by ’547 ; 34’687S by ii9‘8q8 ; ’007853 by '00476. 

(4) 384‘759375 by ‘00032; ‘00082175 by 2 38645 ; ‘002 by ‘0004, 

(5) ‘0000051472 by ‘0625 ; 948‘7096 by ‘007089 ; i70‘7i by ‘0325. 

(6) ‘00015625 by 8‘I92 ; ‘00025 by ‘0000625 ; ‘00711858 by ‘00024. 

2. Find the values of : — 

(1) 3 ' 5 IX'Q 7 S i ’0167 X ‘008448 J ‘354178 x‘005 ; 3‘I2X2‘OOOI, 

(2) 3‘O05X4O‘23j r279X‘ooo8787; 35‘04 X‘ooo8xs‘35. 

(3) ‘ 275 X 275 X 27‘5 ; 3 ' 24 X‘oo 28 x 2‘9375 ; i roi x no x ‘1102, 

(4) I‘o2 xi 03 x io‘2XT02 : S‘io7 X ‘05 107 X ‘05 X 700. 

(5) ‘4 X‘05 x ‘oo6 x ‘0007x800000 ; ‘004 x ‘04 x -4 x 0004 x 40000. 

(6) ‘01 X ‘ooi X ’oooi X ‘ooooi X 100000 ; ‘84s X ‘0017 x 7‘4 x ‘09 x 10000 

3. Find the values of 

(1) : 7‘94 X 2‘638 -F32‘56 X ‘00457 - ’007853 x ’00476 - ‘000076 x i8‘9. 

(2) 592‘9 X 6r6 X ‘0064+ 1 562‘5 X ‘0625 X 2‘5 - 4 S‘o8 X 64‘4 X ‘092. 

{3) (37’i-i9’o8)x 703 ; 37'! - ig-oS x ‘703 ; (‘05)* -i-(‘025)'+ 00025. 
(4) ( 36 ‘ 73 )*-( 25 ’ 894 )®; (’S 8 S)®-(‘ 8 oo 8 )* ; (3‘025)* - 3-025 X‘003025. 


F DECIMALS. 


4 . Multiply 325 tenths by 547 millionths ; 128 thousandths by 
781 25 ten millionths. 


VI, DIVISION OF DECIMALS. 


3 48 . I'P'/ie/i the divisor ii 


n integer. 


Rule. Divide, as if dividend and divisor were whole numbers ; 
and when, in the process of division, the decimal point of the divid- 
end is arrived at, place a decimal point in the quotient. If the 
division do not terminate with the last digit of the dividend, .annex 
ciphers to the dividend and continue the operation until it terminates 
or the required number of decimal places in the quotient is obtained. 

Ex, Divide i87’5 by 25 j lyyp'Sq by 4735 and 3217 by 623. 

(i) 3 S:)i 87-5(7'5 (2) 4735)i77o'89o(‘374 . (3) 635)33i7'OOOo(5'i472 

175 14205 3125 

125 35039 

125. 33145. 


the quotient = 


18940 


the quotient = '374. 

0 ) For 187-5 -i-35 

= 75X:i’b = -H-7-5. 


625. 

2950 
3500 
4500 
4375 
1350 ^ 

1255 

the quotient = 5-1472. 


343 . When the divisor does not exceed 20, or when it can 
easily be separated into factors none of which exceeds 20, the division 
should be performed by the method of short division. 


Ex. Divide 56-787 by i 
(i) 12)5 6-78700 

473225 Ans. 


j, and 1-21968 by 693. 

( 3 ) 

693 


: 7 ) 1 ‘2 196 

K 9 ) '1742 
[ ri)jot93 


_'.?36 
-00176 A71S. 


344 . When the divisor is a dechnal. 


Rule. Make the divisor a whole number by removing its 
decimal point altogether, and shift the decimal point of the divid- 
end as many places to the right as there were decimal figures in the 
divisor, annexing for this purpose ciphers, if necessary, to the 
dividend. Then, divide as if the terms were integers ; in the 
quotient, count off ai many decimal places from the right as there are 
in the altered dividend, prefixing ciphers, if necessary. 


262 

Ex. Divide i 
,(ij 5 i 6 ) io-S 36 
5i6)ioS3-6(2' 
1032 
516 

.51^ 

the quotient = 2' 
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>•836 by 5-16 ; -1875 2'S and 62-5 by -025. 

(2) 2-s).i87S ( 3) ■o25 )62'S 

!■ 25)i-87SC075 25)62500(3500 

>75 5o_ 

125 125 

125 I3_5 


. the quotient = 07 5- the quotient 3500. 

346. In the course of the division, if there be any reniainder 
after the last figure from the altered dividend has been brought down, 
add ciphers to the right of the dividend, and proceed as in Art. 342. 

Ex. Divide -01029 by I •68. 

r68) -oio2 9 Here the altered dividend has 3 decimal 

i68)Vo29ooo(6i 2S figures, and we have added to it 3 ciphers ; 

1008 therefore in the quotient, , we must count 

— off 6 decimal places. . . . • . 
jgg the quotient = '006135^ 

For -01029-1- 1 -68 = ■, J jjiiaTi t ^ = VA" >< 1 u’s» 

- X T8\!a = (6 -1- rWa) x rch ) 0 

— -006125. 


336 

840 

840 


7)12950 


346. In this case also, the method of short division can 
advantageously be employed when the divisor has been made an 
integer, as in Art. 343. 

Ex. Divide 90-65 by -049, and 171-99 by 27-3. 

(i) -049) 9065 (3) 27-3 )171-99 

7)90650 f 3) 17190 

273- 7) 573‘3 

) Ans, i 13) 81^ 

^ nAs. 

347. If the division do not terminate, the quotient may be 
required to a given number of decimal places, as in the following 
examples. 

Ex. Divide -02 by 1-7 ; i by -013 and i by -007, each to 5 places 
of decimals. 

(I) I7)‘02 (2) -013)1-000 (3) -007)1-000 

I7) -20QOO . 13) 1000-0000 0 .7)l OOO'OQOOO 

‘o^2b...An!i. 76-92307 . Ans. 142-857 14,, Alw. 

348. An integral divisor ending with ciphers may be deprived 
of the ciphers, if we remove the decimal point of the dividend one 
place /ci fe/if for every cipher withdrawn. 

Thusi -yS-f-doM-oyS-i-b j •78-4^6oo=•oo78-^6, and so on. 
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(l) 25000) 1-5625 
as { 5?:2^5_62_S 
- t 5 rooo3i25 

'0000625 Ahs . 


(3) 796 ' 3 ) 72 _ 

7963 J7oooooo ( -00879 . • • «-f' 

^3704 

62960 

55741 


349. In the above divisions, it should be very carefully noticed 
that for each digit in the decimal part of the dividend there is a digit 
in the decimal part of the quotient. 

Examples ClI. 

1. Divide: — 

(1) 7 ^ 3‘5 ■'separately by S, 25, 135, 625 and 6250. 

(2) 773-682 separately by 6, 13, 78, 169, 507 and 1014. 

(3) -00750116 separately by 677, 1354, 2708 and 10832. 

(4) 35’9424 by 7-02 ; -278831 by -653 ; 11-444495 by 4735- 

(5) 1-68 by -024 i 971-7 by -123 ; 142-025 by -0437 ; 84-375 by -00375. 

(6) -020872522 by -08635 ! -0020925 by -000864 j -39538 by 5300. 

(7) -I by -ot ! -oiooi by -001 ; 92-7 by -06 ; 99 by -0Q09 ; -oo! by -0001. 

(8) 9864-1698175 by 35-0645 : 124-59993 by 3>94-87- 

(9) 1-365 separately by 1-25, 12-5, -00125 and 12500. 

(10) 7-835 separately by -5, -25, 12-5, 6-25, -625, -0625 and 625000. 

(it) -0003738028 by -04765 -0064096 by 2-003 ; 614-50824 by -0010201. 
(12) 3 and 22 hundredths by 74 ten-thousandths. 

3. Find the values of (to 5 places of decimals) 

(1) 3-i--876; -0257-i--oo4i 5 325-46 + -0187 ; -0719 + 27-53. 

(2) -5 + 76-91342 : 11-121+3-4571 ; 16-1-^63572-45 ; 25-ri9. 

(3) -046 + -00762089 ; -32i65 + -oo3S2i6 ; 314159-26+ -008597. 

3. Find the quotient, by of -. — 

(1) 3-62S8 separately by -3, 7, -9, 6-3, 12-6, -189 and -024. 

(2) -0255 separately by -03, -005, 3-4, 60, -0102 and 2-55. 

4. Divide, hy short division, to 5 places of decimals ; — 

(!) 009384 separately by 7, -07, -007, r8, -ootS and -00063. 

(2) 57982-6966 by -00000076 ; 346-72361 by -00016. 

6. Find the values of : — 

(i) -01385 X 61-37 -f-2-77 ; -399 X -007 + -000019 5 24-0! X -0039 +133-77. 
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(2) (3T24+i-a5)x(2-237--o26)-i--ooo3 ; (2'os)2>< 2-24 ■0041. 

(3) 38 33336 H- (8-99 X 20-S) ; ■000785 -0005 - -000075 15- 

(4) 206-59 ^-1872 X '001 to 5 places ; i5-8402 + 3-689-^672-4 to 6 places 

VII. REDUCTIOISf OF FEACTIOlSrS TO DECIMALS. 

350. To reduce a vulgar fraction to a decimal. 

Rule. Reduce the fraction to its lowest terms ; then divide the 
numerator with as many ciphers annexed to the right of it, as may 
be deemed necessary, by the denominator ; andthequotientenm- 
piising as witwj/ decnnal places (counting from the right) as tlicu- 
ate ciphers annexed, will be the decimal required. 

Ex, 1. Reduce I, and 4i|3 to decimals. 


(I) S)3'oqo (2) 100 )1 o 

375 f 87 -oioop 

decimal=j^ Ans. li 8) -0012500 0 


(3) ( 5 )To 

125 i '5)1:1. 
•056 


decimal = 00015625. Ans, decimal= 4- 056. Am. 


1 

s 

! 





i-t-Tui) +TUO “-’T'o ■l'T(In+ .iuoo 


= J*i7 + vfe-f- + i + i 

Similarly the other two can be explained. 

Ex. 3, Convert Sji}o+-75 of if of yi in 

( io)5-o_ -75 0(11; of 

8 ) '5000 

8 ) -0625000 the reqd. dc 

■0078125 

E.v. j. Find the value of — 

-■ ■ 1491 x2204 

since j x2c/ 

• '0149 1 X 2-204 

' ■ -0071 X2-J X-029' 

361. In some cases if the division do not terminate, neithei 
is the corresponding decimal jfwz/?, and the vulgar fraction is ex- 
pressed only by the decimal fraction thus found ; five 

or .six figures are generally sufficient for all practical purpose.s, but 
the approximation will be nearer, the further the division is conti- 
nued; inasmuch as by. step of the operation a 


There are 8 decimal places in the 
numerator and 8 in the denominator, 
the quotient is an integer. 


RlilJirC'VION OK KUACTIONS TO 0ECIMAI,S. 


lecimal fraction of a 
ilready obtained. 

Mx. Expres.s .V 5 as a decimal 

Ois: 


} the val' 


u) 7Jooo<»o 

■6Si8i8i 

Note. 'Ihe following results 
incl remembered : — 


:r = -25 ; 
t = -625 


inferidr denomination is added 1 

'ar as the sixth pltice. 
the decimal reqd. — -681818 . 
useful, and should be verifi 
iV = -i25 ; i = -375 ; 


’ = ■875; i'o = 'o625; 1=' 

Examples CIII. 

1 . Reduce to decimals ; — 

') - ’ }. ’ ’ ^’1“ ’ 

2) aJiitr 1 b%Yo ! : SA ; 4r'e ! (>sfar, ; 7i'’2’b' 

3) I ; 3 V 0 ; sdjS?; ; iiSL- ; ; Ssi'ti.-, ; 4ThYs-3 

2. Convert into decimals : — 

'.I) i-i-fi of iii ; 3i of 4i of 5^ ; 3J- of 2-i ; ? fo-h :f a- 

■3) . lii . if of . .L 4 A . . izi 

‘ loJ‘ * 62^ * 7^ '046875 * 125 V li| * 12^ 

l 3 ) i 7 A-f 2 sH 6 .§fj + i 3 ^t-h 20 rt,’ri'on. Stof^i^. 

(4) 1-26 of 66f + 5^ of 1-0375 i 3| of -003 - -00 n of 7 |- 

3. Express as decimals, as far as the sixth decimal place 

i j 4 ! A ; ; ii’s : U ; ; 8* : 24* ; 7IS. 

4 . Arrange in order of magnitude, by reducing to decimals 

( 2 ) tv.^,i (3) vv. I-, ^ ( 4 )^, j.£ 

5. Simplify the following : — 


25. 


(I) 

-003125 X -48 
•0000135 

(0) :2575 X£i _ 

. ^ -0175 

, 4-255 X -0064 

-00032 

(4) 

2'004X 3*375 

-0295 X -00152 
304xr«8 ' 

/fit _'^?43 'o 4_ . 

4X'i67 

^ -152 X 2-95 X -0012. 

(7) 

3-25 -2-765 + 3-12 

15x8- -607095 -f- -027. 





4-2325 . 


-0075 ’ 5 ’‘^ 34 X -oo 57 + ‘^g^-’g^ : . 

VIII. G. C. M. AND L. C. M. OE' DECIMALS. 

352 . Ti) rindihcC,. C. M. and the L. C. M. of Decmuils, 
Rut.E. Make the same number of decimal places in cad- 
^ numlievs (Art. 339) ; find their G. C. M. or I,. C. 


i if thi 



,366 
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were integers, and then mark off the said number of decimal places 
in the result, prefixing ciphers, if necessary. 

Ex. Find the G. C. M. and the l. c. m. of i-6, -24 and 14. 

Here, the numbers are equivalent to i'6o, "24 and i4'oo. 

The G. C. M. of 160, 24 and 1400=8 ; their L. C. M.= 16S00. 
the G. C M. reqd. = -o8 j and the L. C. M. reqd. = i68'oo= 168. 
Examples CIV. 

1 . Find the G. C. M. of : — 

<i) I3S3'6 and 231-48. (2) 4 2237 and 755-82. (3) 36-795 and S 7 ' 98 . 
(4) 376-1034 and 1081. (5) -14, 1-8 and -024. (6) -009, rS and -24. 
(7) 2-4, -48, -64 and rgs. (8) -016, -0024, 4-8 and 74. 


2 . Find the L. c. M. of 

(i) i'5. 35) '063 and 7-2. (2) 6-3, -12, -084 and -0014. 

(3) 2-4, '39 and 3-76. (4) ‘Siz, -0124, 3-41 and 37-2. 

(5) 4-2337 and 75S'82. (6) i '36652 and 246-8642. 

IX. EECTJEEING DECIMAIS. 

353 . In the conversion of a vulgar fraction into a decimal, 
we find that the division performed according to the Rule laid down 
in Art. 350 terminates in some cases and does not terminate in 
others. Thus, -625, and here the division terminates ; but tt®' 

•272727 , and in this case the division does not terminate and 

can be extended to an unlimited length. The former is called a 
terminating or finite decimal, and the latter a non-terminat* 
ing .decimal. 

354 . It has already been shewn in Art. 331 that to reduce a 
vulgar fraction in its lowest terms to a decimal is the same as re- 
ducing it to an equivalent one having 10 or some power of 10 for 
its denominator. _ Thus, it follows that no vulgar fraction can be 
reduced to a terminating decimal, unless it can be expressed as one 
■having 10 or some power of io for its denominator. Now, no 
number can, by multiplication, be made a power of 10, unless 
it be composed of prime factors, each of vyhich is 2 or 5, Hence, 
to find whether a vulgar fraction can be expressed as a terminating 
decimal or not, we have the following Rule. 

Rule. Reduce the given vulgar fraction io it..\ 'owesi ierins, 
and resolve its dmominaior into its ^rime factors ; it these frime 
factors be only 2 and 5, it can be expressed as an exact or 'crminating 
decimal; otherwise^ it cannot. ■ , . ^ 

Ex. I. Can and be expressed as a terminating decimal 
(i) Yes ; for 50= 2x5x5, and involves factors of 3 and 5 only. 


LICCURRING DECIMALS. 


Ex, 3. Can IfJ be expressed as a finite decimal ? 

No ; for 576 = 26x3®, and involves other factors than 2 and 5. 

Examples CV. 

1. Which of the following fractions can be expressed as finite 
or terminating decimals : — 

A: ih; if; ilA: Ak: MIU- 

2. Write down those numbers between i and 25, of which if 
any one be the denominator of a fraction in its lowest terms, that 
fraction can be reduced to a terminating deciihal. 

355. In non-ierminatm^ decimals the figures 0/ the quotient 
must recur over and over again. 

Take the fraction To reduce it to a dedmal, we annex ciphers 
to 5 and divide by 7. Since the division does not terminate, we 
cannot have the remainder o, and the only possible remainders that 
can arise are J, 2, 3, 4, 5, and 6 and consequently after six steps at 
most (after as many divisions at least as there are units in the deno- 
minator) we must come to the given numerator or to one of the 
remainders that has occurred before, and therefore from that point 
we must have a recurrence of the remainders, and therefore of the 
quotient figures in the same order over and over again. Thus, 

7)S'o(7r42S5 

49 Here, after 6 figures, we get 5 for 

10 20 40 remainder, and therefore the whole 

J— 35 process will recur again from the 

30 "60 '5 beginning. 

.•,1 = 7142857142857142.... ... 

356. When, beginning from a certain point in the decimal 
part of a number, the figures repeat themselves indefinitely and in 
the same order, the number is called a recurring, circulating, 
repeating or periodic decimal ; and the whole set of figures 
which recurs constantly in the same order is called the period or 
repetend. 

367. I'he period is termed simple or a compound repetend 
according as it consists of one or more figures ; and the extent of the 
period is denoted by means of dots ( ‘ ) placed over the first and last 
of the figures which compose it. 

Thus, 3 = 2’6666 = 2'6 ; and -jV='i35i3S “’isS- 

So, •c;7 = -375757... ; '024= •024024024.., ; •326=‘3262626. ; 

The several periods in the above are 6, 135, 57, 024 and 26. 

368. Recurring Decimals are either Pure or Mixed. 

(i) A pure circulating decimal is one which recurs from the 
first figure of the decimal part ; as, -3, '678. 
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(ii) A mixed circillating decimal is one which recurs after some 
figures and thus consists of a non-rccurring and a recurring 
part; ns, '17, •2468. 

359. A vulgar fraction in its lowest terms, who.se denominator 
contains neither of the prime factors 2 and 5, produces a pure circu- 
lating decimal-, vvhereas one, whose denominator contains 2 or 5 
and one or more other prime factors, produces a mixed circrtlaimg 
decimal. 

Thus, - = '6; '-=-i428sT; - — ^==-3i8. 


Ex. 1. Convert J. and ■> 
(i) 3)7{2-3- 


D decimals. 


Here, a repetition of i in the remainder 
gives a repetition of the figure 3 in the 
quotient. 


The figure 4 occurs again in the re- 
mainder after 3 steps, therefore the digits 
i, 4 and 8 must recur in the quotient. 


For5~2i«2+J8=2 

Similarly, the second 
Ex. s. Reduce tt 
36)5-o(-I38... 

" 


’■ + To + = = + Tij + f i) n + ;, ■?, n = 3 • 3 3 . . . 

can be explained, 

I a decimal. 


108 


32 


Here, the remainder 33 which occurred after 
the second step occurs again in the third, and 
therefore the figure 8 will recur in the quotient. 


Examples eVL 

Reduce to recurring decimals 

I ; A t U ; A ; ¥J' ; -3 ; ¥ ; n ; ? ; U ,,'5 ; 
3- A ; A ! * ; sfiS ; 48 1 7,¥ii : sfA ; 3om- 
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[" i la -it! i iui'i!).? ; 


s sSi 
r ) iM- 


360. (ij In a given recurring decimal, the period may be sup- 
posed to begin at any point we please after the first repeating figure. 
Thus, t5'453S7387.-“= 15-45387= 15-453873 = i5‘4538738 = &c. 

(ii) Sometimes the period is made to commence in the integral part. 
TIuls, 64'25 -•=64-254 =64’3542 ^^.-'&c. 

(iii) The number of digits in the period may be repeated as often as 

we please without altering the value of the decimal. 

Thus, 8'546-=8'54646=S'5464646 ==&c. 

(iv) In the conversion of a fraction to a recurring decimal, we may 

often shorten the work by expressing the remainder at some 
step as a fraction. Thus, 

•; = • 1425x6--= 857? ; and /. V = -I43SS7^ = -U385^ 
301. When recurring decimals have the same number of non- 
recurring figures and also the same number of recurring figures, they 
are said to be ainiilar. 

Thus, ',34258 and 6' j 7863 are similar recurring decimals. 

362. All rscurrinx decimals can be t?tade similar. 

Rule. Extend each decimal as far as the farthest non- 
recurring figure in any of them ; then find the L. C. M. of the 
numbers of figures in each period, and extend each period so many 
places further. 

Ex. Make 4-238, '1234 and 54'023 similar. 

4'338 “ 4'33j88888S Here, we see that the first term 

■I3'’4= •I2'34'’3a3 largest number of non- 

jJ4-44- recurring figures j i. c. 2 figures. 
54'023 = 54'o2l333232 So extend each decimal 2 places. 

The periods which consist of 1, 3, 2 figures respectively, are 
then extended 6 places, for 6 is the L. c. M. of i, 2 and 3. 

Examples CVII. 

1. In the following recurring decimals begin the period at the 
fifth decimal place ; — 

3-25 ; 4-7 ; 29002 ; i 2''i4 ; -0352 ; 7065 ; '0463 ; 3-45- 

2. Extend '57) 2'34 and -0645 so that they may have the same 

number of figures in the period.. 

3. E.xteiid '123, '1334 and •1234 so that they may have the 
sainenuniber of recurring figures. 
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4 . Convert the following- vulgar fractions into recurring deci- 
mals by the method of Art. 360 (iv) : — 

U ; -iV : -A ! r^,. ; fn ; h : -/r 1 iii' 

5 . Make the following recurring decimals similar : — 

(1) 3 076, 9-245, -203. (2) -8, -87, -876. 

(3) 'AU, ‘ 0353 , 6-ioi3. (4) -5507, •04(13, f4i3, -7065. 

( 5 ) 7854, ’Sg, t 4 ' 57 . 'oo*}!- (6) 97012, 4-403, 10-8492137, -21865. 



363 . To find the vulgar fraction which shall he eqidvalent to 
a pure recurring decimal. 

Rui.E. Make the period the numerator of a fraction whose 
shall consist of as many nines as there are figures in 
the said period ; and this reduced to its simplest terms will be the 
vulgar fraction required. 

Ex. Convert 'h and '96 into equivalent vulgar fractions in their 
lowest terms. 

(I) -(^=!i = 5 - ( 3 ) •96 = ;i|l = h‘ 3 . 

Proof. For the sake of conciseness, let -r and/ represent their 
values respectively ; then, we shall have 


■= •6666... 
10 times .-Tc, 6-6666... 


'9696... 

100 times j' = 96'96g6... 

, the former from the latter, t 


whence, subtracting 
obtain 

9timesA:=6, j 99 tinies/=g6, 

and.'. .r==ji=:|. | and.*. = 

364 . To find the vulgar fraction which shall represent the 
value of a mixed recurring decimal. 

Rule. Make the non-recurring and the recurring parts taken 
diminished by the non-recurring part alone., the numerator 
of a fraction whose denominator shall consist of as many nines as 
there are recurring figures, followed by as many ciphers as there are 
non-recurring figures ; and this reduced to its lowest terms will be 
the vulgar fraction required. 

Ex. Convert "27, -2457 and "oi 136 into equivalent vulgar frac- 
tions in their lowest terms. 

■■ M --iF.-:. . ^457-34 ., 2433 _ 811 

I 90 i8 ■ 9900 9900 3300 ' 

( 3 ) •oii 36 = ”- 3 -^-~'-‘= -^-='- 1 = ; . 

99000 99000 88 

Proof. For the sake of conciseness, suppose a- and y to repre- 
sent the values of (i) and (3) respectively then, we shall have 


RECURRING DECIMALS. 


we find 


’27777 v= -3457575757 

10A= 27777 1007---= 24-57575757 

l00A- = 277777 I ioooqj'= 2457-575757 

, subtracting the second line from the third in each c 


9o.i-= 27-2=25, j 9900^=2457-24=2433, 

/. ^ 5 ^ J., * 3457 -24 ^ 2433 Sit 

90 90 18’ I ' ’ 9900 9900 3300' 

365 . The above method is also applicable if there should be 
some integral figures in the decimal, but the equivalent vulgar frac- 
tion is improper. If it is required as a mixed number, we may either 
reduce this to mixed number or apply the method given below and 
thus obtain it at once in that form. 

Ex. Express 2-27 and 4-583 as vulgar fractions. 

3 . ,.57 = 24-27 = 3 + ^“ ■ 


(I) 


99 


99 


(2) 4-58^= 45831 : 15 ,. 4538^ 25^^4389 


99 


990 495 495 


. 4 -S 83 = 4+-583 = 4 d-i^-^ = 4 +g|= 4 S 


990 ^495 ■ 


366 . It follows from the Rule that -9=;} = i ; ■o 9 =if'o=Ttj = 
Similarly, -069= -07 ; •0259 = -026. Hence, whenever -9 occurs at the 
end of a decimal, it should be omitted, and the preceding figure 
increased by i, 

367 . The following equivalent forms with their converse? 
should be verified and committed to raeinory - 

^ = -3; |«-7r; 3 = ., 6; 4»-83; ^- = -i ; * = -69. 

| = -{42857 ; 4=-2857i4; |= •42857 i f 4'= -§71428 ; 

4 .=-^.1.285 ; 4 = - 8 S 7 I 43 . 

Also iV” -076923 I tV*' -330769 : 

-307692-. -/s =» -^92307 ! 

= -769230 ; y = -92307^. 

Students should carefully notice the decimals 
equivalent to vulgar fractions With denominators 7 
and 13. All are pure circulating decimals, and 
the same digits 142857, 076923 and 153846 occur 
in all respectively. Now, if these digits be placed 
round a circle, and read off, beginning with i, 2, 4, 

5) 7) 8 ; o, 2, 3, 6, 7, 9 and r, 3, 4, 5, 6, S, in turn, 
with the other digits in order as they stand round 
the circle, decimals equivalent respectively to t, 

T, •?, ■}. -T. 4 : T..-. rV- T..-. fa. i-lr. 1-J>nd fa, fi, fr, 

.fV, yj will be obtained. 


.0 
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4 . Convert the following vulgar fractions into recurring deci- 
mals by the method of Art. 360 (iv) : — 

I •! ; iV : /r ; A ; 2% ; A ; /t ; sH- 
6 . Make the following recurring decimals similar ; — 

(i) 3 074 9'245, (2) ‘4 '87, -876. 

(3) '414. '0352. S-iotj. (4) -5504 *0463, r4i3, 7065. 

(5) 7854, ‘59. i4'57> ■0045. (6) 97013, 4-403, 10-8492134 •21865. 


363 . To find the vulf^ar fraction luhich shall be equivalent to- 
a pure recurring decimal. 

Rule. Make the period the numerator of a fraction whose 
denominator shall consist of as many nines as there are figures in 
the said period ; and this reduced to its simplest terms will be the 
vulgar fraction required. 

S-v. Convert and -96 into equivalent vulgar fractions in their 
lowest terms. 

(I) (2) 

Proof For the sake of conciseness, let -v and _i' represent their 
values respectively ; then, we shall have 


- 6666 ... 

/, 10 times .r"= 6 ' 6666 ... 
whence, subtracting in each < 
obtain 


’9696. .. 

100 times >'=96'9696.,. 

, the former from the latter, we 


and/. a.-=j:-« 8 . | and.'. y=:jij = ;|f. 

364 . To find the vulgar fraction which shall represent the 
value of a mixed recurring decimal. 

Rule. Make the non-recurring and the recurring parts taken 
together., diminished by the non-recurring part alone, the numerator 
of a fraction whose denominator shall consist of as many nine.s as 
there are recurring figures, followed by as many ciphers as there are 
non-recurring figures ; and this reduced to its lowest terms will be 
the vulgar fraction required. 

Ex. Convert •24 -2457 and -01136 into equivalent vulgar frac- 
tions in their lowest terms. 


. (i)-- 37 =» 2 I=^= 

' ' ! go 

(3) ’OH’ 




(3) 

' ■ 9900 


^ 2433 _ 8n 
9900 3300; 

1136 7iJ_ £i2j 2 
99000 99000“ 88 ■ 

Proof. For the sake of conciseness, suppose a- and j/ to vepre- 
it the values of (i) and (2) respectively ; then, we shall have 



XiECURUING DECIMALS. 

.1= '27777 I •24S75757S7"".. 

io.r= 27777 1007= 24-57575757.. 

l002r=27-7777 I i?ooq7= 2457-575757 

whence, subtracting the second line from the third ineachca.se, 
e find 

9o.r=27-2 = 25, I 99007=2457-24=2433, 

• «=?452LtL24,^243j^ 

90 90 18 ■ 1 ' ’ 0900 9900 3300' 

The above method is also applicable if there should be 
some integral figures in the decimal, but the equivalent vulgar frac- 
tion is improper. If it is required as a mixed number, we may either 
reduce this to mi.xed number or apply the method given below and 
thus obtaiti it at once in th-dt form. 

Ex. Express 2-37 and 4-583 as vulgar fractions. 

'>',1-^ : -^= 3-^^ ; or 2-37=: 

^ 22^=,.?^ . 

990 495 "^495 ’ 

or 4-s83=4-f -583 = 4+ ^|g-5 = 4+|3=4-|| ■ 
It follows from the Rule that -g=, 3= i ; -og =,,'') = tit =---l 
S imilarly, -06^= -07 ; '0259 « -026. Hence, whenever -9 occurs at the 
end of a decimal, it should be omitted, and the preceding figure- 
increased by t. 

367. The following equivalent forms with their conversef 
should be verified and committed to memory : — 

i='3 ! ; i=-i6 : l-=-i ; -[’(“'o?. 

^- = •142857; t= -285714 ; ?- = -42857i ; -}=-S7l428 ; 

^ = ■714285; 4 = -857I42. 

Also -sV” -676923 ! Ts =-230769 ; 

T3 = '307692 i la =-692307 ; 

Hi = -769236 ; iJ = -923076. 

Students should carefully notice the decimals 
equiv.alent to vulgar fractions with denominators 7 
and 13. All are pure circulating decimals, and 
the same digits 142857, 076923 and 153846 occur 
in all respectively. Now, if these digits be placed 
round a circle, and read off, beginning with i, 2, 4, 

5, 7, 8 ; o, 2, 3, 6, 7, 9 
wirh the other divits 
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7<:.r. Express -382142857 as a vulgar fraction. 

Examples CVIII. 

■J, Convert the following recurring decimals into vulgar frac- 
tions in their lorvest terms 

(0 '5 : ’027 : ‘534 ; ■4263 ; -56 ; '259 : 7227 ; -lizo-zbi. 
f2) -362! ; "47543 :."o 5 : "00495 ; 3-545 ; -196 ; ; -5416. 

(3) ■0432 ; 3I-964§ ; -6761904 ; -008497133 ; -Sr 136 ; -444108. 

(4) ■241254 ! 1-0428571 ; 2-6428571 : 3-8643018 ; 13-94230769. 

(5) 6-769230 ; 50-230769 ; 4-I5676923 -612345679 •27846153. 

8 Express the following as finite decimals : — 

•09 ; 4'369 : -4579 i 25-999 ; is.'Sg ; 37899 ; 59'999 : 009. 
3. Required the least numbers of which -476190 is the recur- 
ring quotient ; and find the error in the corresponding fraction when 
■47619 is taken to represent it. 

d. Prove thr* ^ '3- •-4- ’9 


2 3 


5 


6. Pr 


e that - ■ 


. ^_ ‘l4„A3 72 


r 8-^' 

- 19 


X. ADDITION OP RECUEMNa DECIMALS. 

368. T(? find the accurate sum of several recurring decimals. 

RULis. Write down the decimals under one another making 

them all similar (Art. 362), and afterwards extend two places more to 
make sure that we are carryiiig the correct figure to the last place of 
the second extension. Add in the usual way. Then in the sum the 
first extension will give the non-recurring part., and the second 
recurring part. 

E.-C. Add together 32-oioii, 760914, 5-1375, 98'863. 

Here, the greatest number of non-recur- 
ring figures is 3 : so extend each decimal 
3 places. The periods consist of 4, 3, 
1 figures, of which the l. c. m. is 12 ; so 
extend each to 12 places, and two places 

"'* ■ '^ •' . ' . riif - at ,,. rnore to ensure accuracy of the last figure 

retained. In the sum, ro is the non-recur- 
ring part and 247337346347 is the recurring part. 

369. To find the sum of several reemrittg decimal af-proximaiefy 
correct lo a given nwnber of decmial places. 


32-01 oiiioinoin 01 

76-09 149149149149 *4 
543 753753753753 75 
98-86 333333.33 k333 31 


SUISTRACTION OF RECURRINO DECIMALS. 
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Here, by carrying out the decimals to 8 places, 
we ensure the accuracy of the first 6 places. Also 
in the sum, as we stop at 8 and the succeeding 
figure is I, we need not increase 8 by I. 


Rule. Set down the decimals under one another repeating the 
period of each 2 or 3 places more than what is required in the sum. 
Then add in the usual way, taking care that the last figure retained 
be increased by i, if the succeeding figure be 5, or greater than 5. 

Ex. Find the sum of 13:5, 2-025, 111-0004, 3-141591 and 2-024 
approximately correct to 6 decimal places. 

I3-555555 5! 

2-025252 5-; 

1 1 1-000444 4^ 

3‘i4tS9i S5 
2-024024 02 
131-746868 1 1; 

Examples CIX. 

1. Add together accurately : — 

(1) 4-(24--25i +-02514 ; -4 i87 + -3oS+-I 2§ ; 3-001 +-i 8 i 8 +-§. 

(2) -101 + -243183 + -1236+45-29 ; 3-096+ -4071 +35-13 + 76-5. 

(3) 37-64235+9-364263H5-4925 + i-498 + -6o33o6. 

(4) 4-oo35S + 'o8388994 + 36'i6i2 + roo6. 

(5) 3-1416+8-25 142857 + -034 + 23-25763§ + 5-45627. 

2. Find the values (app. correct to 7 places of decimals) of 

(1) 7-96-h-34i6 + 3-245 + r§ ; 6-127 + 3-801 + 10313 + 6. 

(2) 45-6701 +41-209+ 513-317 + 6-7493 4- 4-4567. 

(3) ■7395-F7ri + i6-284 + i62-7354+i8-29+i-6 + 3-97. 

(4) - 1 38 + - i 438 57 + 2 -4 i 8 + 2-06 + 43 -63 + -008497 1 33- 

XI. SUBTUACTIOIT OF RECTJEEINa DECIBIALS. 

e also applicable in the 

Ex. I. .Subtract 5-98765 from 28-035471. 

^^08763^376 37 Here, the periods have 2 and 3 figures; 

— •— their L.c.M. is 6 ; therefore the recurring 
22^047^40395 Ans. part in the difference contains 6 figures. 

Ex. 2. Find fl) the di fference of 2-02341 and -628 approximately 
correct to 6 decimal places ; (2) the complement of -6142857. 

(i) 3-o234T3|4i-3 (2) roooooooloo 

- 628888 888 •6142857 14 

r394524|52S ■ -3857142I86 

/, difference= 1^452^ complement = -3857143. 
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Examples CX. 

Find the accurate difference of ; 


(I) 

17-2 

163- 

1246. 

(2) 

-30684 - '2346. 

(3) 

-36801 


■2492. 

(4) 

15-623-1 

' '27- . 

(5) 

365-27321-148-97. 

(6) 

25-47- 

16-8578. 

(7) 

6-73 

459- 

30726. 

(8) 

'7i4285-'ooii36. 

(9) 

7-3214 

- : 

1-207. 


2 . 

Find 

the values (app. correct to 6 places of < 

decimals) 

of 

(I) 

'64- 

. -00769238. 

(2) 

78-31 - 19-684- 

(3) 

142-345 

- 

109-32. 

(4) 

314' 

2905- 

- 180-4162. 

(5) 

52-86-8-37235. 

(6) 

3-8564- 


1-038^ 


3. Find the compleinents of '04563 ; '0789 ; 25'6420376. 

4. Find the values of : — 

(1) 5'7892-2'36§ + r7 54 + -2105- I3'g76i -3'2i§. 

(2) i4'S976-27'3'5o-49'§i-l-i5763 + i83+2i'0§. 

(3) i8'7I30-5'§7 + i6i'0235+2_i-8'004. 

(4) 7'5 + i2'30-59'736§+90028 - 6'i357-2O'7i, 

XII. MULTIPLICATION OF RECURRING DECIMALS. 

371. To multiply a tecurring decimal by an integer or by a 
terminating decimal. 

Rule. Proceed in the usual way, extending the decimal 2 or 3 
places beyond the end of the period, in order to ensure the correct- 
ness of the last digit retained, and in the product point off as many 
decimal places as there are decimal places in both the multiplicand 
and multiplier. The product will also be a recurring decimal of the 
same kind as the multiplicand i. e. with a period containing the 
same number of digits. 

Ex. I. Multiply 37‘83459 by 7, and 37'8236 by it. 

(I) 37:834595459 (2) 37'8236j36 

264-841161 4iAo59Q° 4i6'q 6 . (Art. 366.) 

Ex. 2. Multiply 6'39I7S2 3 by 6'934- 
6'39I782’5|9I7 

6-924 I . 

255671303 
1.27835651 
57526043I 
,,383506955 
373. To multiply one n 
Rule. Convert the given decimals into equivalent vulgar 


383506955506 


44-25676266551 


|9iS 

15 Ans. 


trying decimal by another. 
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An. 270. Then reduce the resulting 


Ex. Multiply "089 by •02S. 

89-8 Si 

■089=-^ — = = 

900 900 


the product reqd.=-— 


450 5000 10000 


900, 450 
= •0026. Am. 


Examples CXI. 

1. Multiply : — 

(1) -37642 by 9 ; -37642 by 1 1 ; -37642 by 37 j •ooSSyi’i by 762. 

';2) -432244318 ny88; -7853981 by 3457 : 6-34287 by 5 01733. 

(3) 3-*5 by -8 ; 3-91 by -023 ; 3-5426S by -144 ; 15-073 by 2-4. 

(4) 2-3857142 by 5-6 i 27-38443 by 26-7 i 9-3850787 by 7-659. 

8. Find the values of : — 

(1) 4'8 x- 34; 7-63x8-831 19-72x29-45; 7-5X-OI596. 

(2) 6-3^ X-57142S ; i-i8x-§3846i ; 5598-9243x8-247. 

(3) 2-37 X -249; -073x2-72; 49-3X -29954; -12837x2-5227. 

(4) -0021 X48-92^ ; -43857! X -3 of 3-8 ; 44-20^4^ x 1-5823707. 

XIII. DIVISION OF RECUREIHG DECIMALS. 

373 To divide a recurring decimal by a whole number or by 
■■1 ierminating- decimitl. 

Rule. Proceed as in ordinary division, bring-tng- down the 
digits of the period in succession. The quotient will also be a 
recurring decimal. 

Ex. Divide 8'9854by 12 and -6559903 by 4S-76. 


(J) 12)8 98544444. ..(-7487870! 



84 

(2) 

4876)65-5990399.. 

•(134534.- 

58 


4S76 


. ''..'IL 

84 

16839 


105 

84 

14628 


: g6_ 

44 ■■ 

22HO 

16839 


36 

19504 

14628 

84. 

"S 

26063 

22119 

104 


343S0 

19504 



16839 

2615 

the quotient =s'748787o! 

the quotient 

=-01.34534.. 
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374. To divide one recurring decimal by another. 

Rui.E. Convert the given decimals into vulgar fractions, and 
divide as in Art. 274. Then reduce the resulting fraction to a 
decimal. 



Ex. Divide rij by \ 

90 90 

/. the quotient reqd. 


3132- 


^7; -oaoisi^ . 

15 999900 7575 

^ iZx 7375 _ 

■ 7575 JS 


Examples CXIL 

1. Divide ; — 

(1) ’3 by 5i by 7 j 37'687 by 5, by 45 ; -3325 by 125 ; ■461538 by 30, 

(2) 3'4579§4 by 8 ; 37'635842 by 7 ; 539'6343<’ by 1 12. 

(3) 235'47 by 24x20 ; 7476 by ‘07 ; 9'40 by 1-5 ; 3-6 by 2'4. 

(4) ■028342012 by I4‘I56 ; 2013972 by 42'i ; -loioi by -00036. 

3. Find the values of: — 

(I) 3’8 -i- 2'73 ! rso-i-sSj ; 6o-45-e7'38 ; 1 1 -83 •4- ■249 i ■37-t--i48. 

{2) 4-03-i- i407; ■oi23S-i--o5i ; 9'53^3’2o83 ; 6-89i + IS'4§. 

(3) 'Sgi-i-rdg; -0657 ■>■■213 ; •i2 5t--25i ; 7-39s-'o79. 

(4) 4ir35i94-i9-s8Si ; i4-476i90^-2-i596 j 7767027 4-9'486. 

XIV, SlMPLmCATIOH OE DECIMAL EKACTIOHS. 

E.r. /, Simplify -13 - 


Find the value of - 
+ £444 


4'4444- -2-83333 .2 

'6666... + 2-629629... 2 

2040 28 


T 


.SiMPLIFICATION OK DHCIMAL FUACTIONS. 


Examples CXIII. 

Simplify : — 

172 of '276 of 15. 

■65 of 4'ii of of 2‘432. 


2. 1-83 ot ■9§4 of '428575 of 2 25. 


4. ~ of 0006 of — ^ . 

3i •0024 

■o 64+J2'2_5 13-5 + -078 --003 „ ■oiixr3_3-i^-^3_><-co723 

■9375’ ' ■ ' -005 • ■ ' 


-• 5 + '- 25 - 


r 3 i°^'; 6 f- 2 =^ 


13. ‘+514_x_'y4 
•123 ■ I +2-3x53 


, 2'3 of J5 7-25 
■75x366’^ 2} of 32"^ uV 


17 . 


• 21 .'^ 


305 '343 




•005 X r25 

iGOo ■ 

•857143 + -i42857 2Q f5'g7i438 x r? ‘216 of ^^625 ^ 
•.!71428 - '428571 ’ 23 of 1-285714 48 

_ , 4^ of 4-036 <^2. of ^ ^ of — 

(J'2 of ■857142 375 of I'i* ' 3 'i6 '0625 7 S'fi 

4-2-3-14 .. 1-3 of 4 ■044x2-1 . 3-67692.5 

' --- -000035 • 


I •3+3-102 -37 of 8-8i 


2-3 X 5-6 


3 + — ■ 


16-510416 ' r-y of -538461 of ii-og 
•I X -I X - 1 +J 01 X -ot X -oi 27 . ‘3 75 X - 375 - ' 025 x -o 

•2 X -2 X -2 + -02 X 02 X -02 ■ ‘ -375 

*02 X 'c^x ‘J5 - '14 X 06 X '03 + -13 X 
'05 X 04 X '03 

■6 of 3-3 of of I7 + -4 of 575- 

2 625 2-095238 


•375 --025 


a '37 5 _ 
3-16 


.|of- 57 Ua 8 -|^“-»"^=: 


136 


I ^■ + 2-629] 


XV. EEDUCTION OP DECIMALS. 


375. A general view having now been taken of decimals, we 
proceed to show how they may be made to change their denomina 
tions when they are considered as belonging to a particular unit : 
and in what ways they may be adapted to the particular computa- 
tions in which they are most frequently employed. 


376. Reduction of Decimals can conveniently be classed under 
the two following heads ; — 

(t) 'I’o reduce a decimal of one denomination to a lower deno- 
mination : and conversely. 

(2) To reduce a quantity of one denomination to a decimal of a 
higher denomination. 

377. Case I. To reduce .a decimal of one denomination to a 
lower denomination. (Descending Reduction^. 

Rux.e. Multiply the decimal of the given denomination by the 


number which connects the lower denomination 1 
the given denomination. 

Ex. Reduce Rs.tx^ pies, and '045 of 

(i) A’j.yis , , (2) £.1 


_ 

.iJ4-4b 


•045 

;£-3I5 

.r. 6-300 , 


'ith o 
0 farthings. 
r/.75-6 


f/.302-4 

the reqd. result 302-47. 


Ai372'S 

the reqd. result =1372-8;). 

878. Case II. To reduce a quantity of one denomination to 
a decimal of a higher denomination. (Ascending Rednotion). 

Rule. Divide the number of the given denomination by the 
number which connects that denomination with one (or unit) of the 
higher denomination. 

Ex. Reduce 3333 pies to the decimal of a and 21;,* grs. 

to the decimal of an or. , 7>-7y. 

(I) I2) 3333A (2) ,.r8)2t-75_r-l- 

16) _27^7-75«. ... t 3) 2-7 1875 

2g)__3)o 625 dwt. 
-0453125”o2. 

the reqd. decimal — '045312; 02. 

379. Sometimes we employ boih the descending and the 
awrwis’fWig' process in reducing a decimal of one denomination to a 
decimal of .another denomination. . . .■ , 


REDUCTION 


DECIMALS.. 
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Ex. Reduce 78936 of a guinea to the decimal of ^i. 

78936 gui. 


the reqd. decimal • 828828. 

« Examples CXIV. 

!■ £'omi \ ;^ oo37S_: ;£3'5478; £ 00625 ; £-2812; \.q pnce. 

3 . ' 03 125^.; ^-8947916; -obi guinea; ;C-47 o83; ;£‘383 

3 . A’.f.j'oofDaj ; A’\.276S43i 775625 of Rs.t^ ; /?i-.3'049 to pcs. 

4 . At'. •97291(1 AV. -40973; Ac. -68125; Ac. -634375; AV.-340S to /Ac 

5 . -7859 cwt to ottwfci ; 4-34954 miles to ; -549675 days, 
to seconds i 2-5384375 of a day to seconds. 

6. •6l97gi6lb. Troy \a grains ; -678571428 week to minutes, 

7. 3-6874 acres to sq.yds. ; -0475 gallon to ; 3-274025 mds. 
to chataks . -825 of a lea. to yards. 

8. 8 4<i?. ; •335i. ; 6-375A ; -406817. to the decimal of £1. 

9 - 37-9872 sec. to the dec. of a day ; 420-8138 sq. yds. to the 
decimal of an acre ; 2-25 of 3-5 ac. to poles. 

10 . 47-733 Ills, to the dec. of a ton ; i oz. Avoir, to the dec. of 
I os. Troy ; yh cwt. to the dec. of a ton. 

11. ;£-625 to the decimal of a guinea, and of half-a-guinea. 

13 . 527-3994 yds. to the dec. of a ; '54375 fts. Troy to 

ounces Avoir, ; i oz. to the dec. of a. cwt. 

380 . The preceding two cases of Art. 376 enable us 

(i) To reduce a decimal of one denomination to a compo-and 

q-uantity of lower denominations ; and 

(ii) To reduce a compound quantity to a decimal of a higher 

denomination. 

381 . Case I. To redttce a decimal of one denomination to a 
compound quantity of lower denominations. 

Rule. Multiply the decim.al by the numbers which connect the 
successive denominations in order ; and the integral parts of the 
products taken out, as they occur, will be the value required. 

Ex. 2. Find the values of A,r,3i46875 and ;^5-6 i25. 


^ 

“°V!^J7656_£. 
} £-%28828 

Reduce : — 
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Ex. 2. Find the values of 4-215 of Rs.-] and 3‘'2583 of £1. 

(i) 4'2i5 (2) 31-2583 


/?j,2g-505 

16 

fli.aoSo 


/i.og6 rf-3'9999- 

The reqd. value = A\r.2g. 8a. o g6p. The reqd. value = ^'62; i 



383. Case II. To reduce a compound quantity to a decimal ot 
a higher denomination., 

Rut.k. Divide the lowest denomination tjy the number which 
connects it with the next, and to the left of the quotient affix the 
number of this denomination ; and continue the process till the 
required denomination is obtained. 

Ex. I. Expre.ss A’.f-S. la. 6p. as the decimal of Rc. i, and 
fSr. iijnf, as the decimal of £1. 

(I) 12)61. (2) 


/?j.'5-6c337y' 
the reqd. decimal = 5-09375. 


4) Jy- 

I3)l|-25rf. 

20)18-9 375.? , 

^3'94687 s’ 


The reqd. decimal =»;^3-946875 . 
ftir. 25 po. to the decimal of a mik, and i4|;oz 
5lli _ ,1 [8) 6300 g rs. 

'6)14- 4 02. I3) 787- S 

-9 ib. 201 362-5 dwts. ' 

70<ra 13-125 02. 'Froy. 

mi. 6300 grs. 

The reqd. decimal = 13-135 02, Troy. 

Examples CXV. 


REDUCTION OF DECIMALS. 


2S1 


2. Reduce : — 

(0 ; 8i. iij(f.; IS. 14.1. lohl to the decimal ot is. 

(2) I2.f. 6^d. ; 1 5.C. 9|(/, ; lys. o^d ; I ‘^d. ; £2. i S^. (}jd. to the dec. of ^1 . 

(3) 7'*- 6/' ; 8a. y/>. ; 13a. 6|^. ; A’j.53. 13a. ^p. to the decimal of l AV. 

(4) i8^. ii j'f. to the dec. of a guinea ; 4j guineas to the dec. of £50. 

(5) /?s.2. 13a. lop. to the dec. of Aj.s ; A’j.35. 14a. 6/. to the dec. 

of A.T.25 ; A’j'.6 Csa. Sp. to the dec. of Afj-.io. Sa. 

(6) I2L 6JA 10 the decimal of £1, of /too and of ;£'oor. 

(7) 10 oz. 1 1 dwts. 2i|gTs. to the dec. of ifb. Troy ; and of iWs.As/o/r. 

(8) 9 cwt. islbs. 40Z. 3'84di‘s. to the dec. of a ion ; 4 cwt. iqr. lo^lbs. 

to the. dec. of icwt.; I7cwt. 3qrs. i7lbs. 87 oz. to the dec. of a ton. 

(9) I2hrs. 55min. 23t',(Sec. to the dec. of a (Ayz ; 5 days I2hfs. asniin. 

37'92 sec. to the dec. of a week ; 1 cwt. 3 qrs. 4 fbs. to the dec. 
of a ton. 

(10) t lyds. ; 3 fur. 66yds. and 6yds. 2 ft. 7 Jin. each to the dec. of a. mile. 

(11) 'ooz of 275 pag. to the dec. of A^.3’46 : 4 mds. 8sr. ijch. to the 

dec. of I4mds. j 3 sr. 4 ch. 2 to. n m. to the dec. of i ?nd. 

(13) 6 fur. 100 yds. 3 ft. 3 in. to the dec. of stmile ; 3 ro. 31 po. idjyds- 
to the dec. of an acre ; i3cub. ft. 1323 cub. in. to the dec. of 
a cub, yard. 


383. To mtiltiply or divide a quantity by a decimal, or to find 
the value of a decimal of a quantity. 

Rule, (i) Express the given quantity, when necessary, as a 
simple quantity, and perforin the required operation ; or (2) reduce 
the decimal to a fraction in its lowest terms, and proceed as in 
fractions. (Arts. 302 and 303.) 

Note. When the decimal is recurring and the value is required 
to be exact, the second method is advantageous. 

.Ex I. Find the value of '432 of Rs.b. soa. 8p. 

(i) /is.6. loa. 8p.x-432=i28op.x-432 = 552-g6p.==/is .2. 140. oy6p. 
12) ■432 0fA’j.6. toa. <y75. = Tyif',7 of A’j.6. toa. = of Rs.6. 10a. 8p. 

■■= r|x of /fj.360 — Aj. 2||= A*.f .2. 14a. agbp. 

Ex. 2. Find the value of 4'2345 of £2. 15.?. 

4'2345 of aS 2. i5r. = 4§3S5 of ;£2. iSs.-4Vg;i of :£2. isr. 


2 MATRICULATION ai' ^ 

£x j. Find the value of 3-3 tllj *n ^ ‘’’■h 


Value required=3;; of of i ^ 4H|4s rfisq. ft. 

■ \s! -& '-V;,- 

= ’ii’ X ■'," X ? ll X in- sq-'-fc^-iTift^Sq: ft- 
= 2og sq. ft.-- 20 sq. ft. 80 sq. in. 


2‘86So 5 of A't’. ]. 8a.=2ijiJg5 of AV.i. Sa. = 2{|J of AV.i. 8«. 

^Re. i. 8ti. X2 + A’e.i] X J jJ = Aj.3-f- Atf.i. 4a, la/i. 
=AV.4. 4«. lop. 

•83 of 7fj'.2=5-g of AL2 = f5 of A’f.2=A(?.5»=A^.i. loa. 'i,p. 
r8 of Rs.i. 8«. = 18 of /te2j = gxAj.§=/fi.|=Aj.4. Sa. 
value required = A’j. 4. 4a. iq^i.-fAV. t. loa. 8;«.-A^,4. Sa. 

Examples CXVI. 

1. Find the values of : — 

(1) fSs of A’s.i. 10a. Zp. ; 2-375 of A’j.6. loa. '6p. ; 775625 of 71V.50. 

(2) -925 of bs. 8ff. ; -7365 of 6 l 8d ; '59375 of igj. 4r^. ; 78135 of £b. 

(3) '00390625 of ;^i. I 2 A'. ; *0474609375 of ;£to. I3A. id. ; '07 of £2. io.v, 

(4) 6'i 56510416 of Aj.40 j -001953125 of Al4oo j 1-46875 of 3 bighas. 

(5) -046875 of I md. 8 sr. ; 4' 106 of 4 mds. 32 sr. 8 ch. 1 '045 of 4 miles. 

(6) ’7385 of 13L 4rf. i 1-625 of 2 tons 4 cwt. 27-138 of 2 mi. 450 yds. 

(7) '3792 of ;^3. i8f. lid. i '0013 of 7^3. 17s. loja. ; -365 of £i. os. lod 

(S) £3- 14-s- 6trf. X 2-46875 ; ;^874- t3f. 4<7- X 1-875. 

(9) jii205. 6i'. SA.-^-si-a ; .7^503. l2^. 6J-^i'.-^26'3I3. 

(10) A’j, 47. t3a.x 24-5775 ; A'j.149. 5a. x 345-67 ; Aj.239. 9a. 6A-^'3'53- 

(11) '2775 of I sq.yd. 3 ft. 72 in.; -9765635 of 2 tons 18 cwt. 3 qrs. I4lhs. 

(12) 225 days 14 hrs. 36 min. -j-8'71846 ; 27165. 130-2. 15 drs. x -4352. 

2. Find the values of : — 

(1) '5 of Rs.2. ba. 4'S/. ; 3'od of Rs.2i la, ; -3 of 7i’.r.3. 8a. 475, 

(2) -714285 of loj. bd. i -428 of ^3. 8 j . ; 3-9583 of A5.8. 

(3) ’3481 of ^4. i 8 a . &d. ; 4-0099 of Aj. 1 6. 13a. 4/). ; -00015-74601 Ai-.8t. 


KEDUCTIOlSr OF DECIMALS. 


(4) ’53571428 of 2 cwt. 3qrs. I7lfts. ; 13-263798 of 3 mi. 7 fur- azApi 

(5) -2083 of •3428571 of 2jc\vt. ; 1-916 of S.t. ! 3-07 of iis. 3d 

3'242 of 7| bighas ; 3'6 of 4 qrs. 4 bus. 

(6) '846153 of -oSi of Rs.6. 8«. ; 'oi x -loi of /f.f.74g. 4«- ; ‘i x 'M ' 

/(’j.36oi. 2rt. i -4694 of 3«. 2/. 

3. What is the value of -234, when the unit is worth ^£20, an 
the worth of '3 of -3, when the unit is valued at AV.ioB ? 

4. What is the y.alue of '583, when the unit is 3 oz. 5 dwts. ? 

5. Find the respective values of 

(i) -45 of Aj,35+.-75 of Rs.2. 5^. 47>. + 3'245 of AV.i. loa. 8^ 
(2;8'7 i 87S of 5(t. 4;(>, 4-1-146875 of /i’j-.3. 5«. 4 /a- ‘ 0625 of /i’,r.io. Si 

(3) '375 of guinea 4- '1875 of a crown 4- '3 of Ts. of 2d. 

(4) •Sf.4--7 of a crown4-;£-i25 ; ;£-64--3i25i-.-h-2 of a guinea. 

(5) ri25 of A.r.13. 8(1.4-44-045 of 7(2. 6;5. --0625 of Rs.3. i2( 

4-1-025 of 2ti, 6j^. — 2-56 of Af.y.5. 7((. bp. 

(6) -175 of 28 mds.4--i95 of i md. 16 sr.4-'i45 of 14 sr.4--is of 8 ch. 

(7) -625 q{£i. is. + '!14 of 8y. 3d. 4- -oi^ of £2. 1 5J. 

(8) '7 of Ts. 6(7. -'84 of i6j. 6(7. 4- -927 of £2. io.r. 5(7. 

(9) -285714 of jCso 4.^6-857142 4- -6 of -714285 of;i7-6-l-i-3 of -42857^. 

(10) -857142 of 3-0625 tons4--37l428 of 3-375 cwt. 4- -714285 of 1-25 qn 

4- -285714 of lo's ibs. 


384. To find what decimal one compound concrete quantity j 
of any other oj the same kind. 

Rulic. Express the first quantity as the fraction of the seconc 
as in Art. 306, and then reduce this fraction to a decimal. 

Ex. I. Reduce 3.V. 11 4(7. to the decimal of £1. 19,1. qW. 

3.r. Il;b7.=47l;'7., and ;£i. 19^. 42'7. = 472j(7. 

474(7. -i- 472.4(7. = X5l5==i\r ; the reqd. decimal = 'i. Ans. 

Ex. s. Express H of A'f. 3. i2(2.4’-625 of A’j.s--s45 of A',r.4. 9. 
4^. as the decimal of /iV. 100. 

f of Aj.3. ] 2((. = if X60(l.==224((. = Af.I. 6(!. 6j!). 

•625 of A?.f.5 = Aj.3-i2S=Aj.3. 2a. 

•545 of A’j.4. 9((. 4A = |Jb of 73-3(t. = T'''vX“'4"(«.==40((. = Ab-.2. 81 
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the first quantity=/?t;.i. (la. 2a - Rs.2. 8rt. 

= fe,2. o«. 6/. = A’.f.2,L. 
the reqd, decimal = 23V-i- ioo='02o^25. Aiis. 

Examples CXVII. 

1 . In the following Examples, reduce the first of the two given 
quantities to the decimal of the second : — 

(i) A'j.il, 2/t. 2p. ; Rs.xyH. 2a. ^p. (2) /*,i2. oa. 6p. ; A\r.25. 7:1 

(3) Re.l. lla. ; y?.r.2. Str. (4) Rs.2. 1312. lop. ; A’j.50. 

(5) 5,r. ; 13J-. 4rf. (6) 13,?. 6frf. ; IS-V. 6iL 

(7) .^3. 6s. SK.; £7- tos. (8) 3,V guineas ; ^^2. 15^. 5:Vr/. 

(9) ; 7 -r, io.y. (10) 7 ^- 8-i942rt'. ; 15^. grf. 

(ii) 5- of lOi. ; I3J-. 4(f. (12) J of 2s. 6d. ; {7 of guineas, 

(is) 3 ' 4 S of las. 6c/. ; half-a-crown. (14) ‘0527 of 7s. 6e/. ; 13, v. ifd. 

(is) 3 hrs. 26 inin. 37 sec. ; 13 days 30 hrs. 23 min. 

(16) I cwt. 2 qrs. 3I lbs. ; l ton 4 cwt. 1 qr. 24 lbs. 

(17) ro ills. U oz. 12 dwts. 7 grs. ; 9 lbs. 8 oz. Avoir. 

(18) 5 ac. 3 ro. 15 po. ; i ac. 2 ro. 32 po. 

(19) 3?f of .^4. ISA 4<A ; '27 of i6^. 3c/. (7.0) 3 sr. 4 ch. ; i ind. 8 sr. 

(21) 2|§ of £2. 6.t. sfrA : zSi8. I 7 .r. loirf. ' 

'(22) ‘loi of 1 Ib. 5 oz. ; i of I qr. 22 lb,s. S oz. 

(23) I hi. n k. 8 ch. ; 16 k. 14 ch. 

(24) I md. 3 sr. 8| ch. ; i md. 16 sr. 

2 . Express 3,?. s J-Jffd. as the decimal of a dollar of 4.r. i-Jrf. 

3 . Express ;^5-456 as the decimal of a rupee of I J. loc/. 

4 . Express '375 of a guinea+yir of a crown + ‘3 of 7jr. (vA - ,u' 
of 2rf. as the decimal of i6s. 

6. Find the value of ^-0375 + '625.0. 4- 75(21 + 'S'. i'S'A and reduce 
the result to the decimal of 7^. 60A 

6. Find the value of '246 of A’.o.4. iO(t +'259 of A’.f. 12. 8a. 
+ •02 of A’.f.33. l:2.z. and reduce the result to the decimal of Ah'. 30. 

f. Find the value of f of of ;£t. t8.r. + if of -375 of 15.7-. +3 
of '421; of 8.*'. 3^. and express the result as the decimal of ;iA5. 

a. Express -y of 12, r. 6rA + '625 of 7s. fitf.-'sos of i6i. 6/1 as 
the decimal of ' 

9 , Express £87^^. 13.V. 4^!: x 3'75 as the decimal of j^iooo. 


APPROXIMATION. 


28s 


10 . What decimal of a crown is the difference between 61 half- 
yumeas and ^3-525? 

11 . Express the difference between '378 of 13^. lolff. and -378 
ol id.f. 6d. Hi the decimal of ■42&of £1. lys. bd. 

12 . Express jf-g + 37jf. + 3-6/i as the decimal of /:(2-'2) 
+ (6--6).r. + (8--8K 

XVI. APPROXIMATION. 

385 . It has already been shewn in Art. 351, that in converting 

a vulgar fraction to a decimal, where the division does not terminate 
(which is often denoted by dots (...) placed at the end of the quotient, 
an approximation to its true value can always be found to any 
degree of accuracy). Thus -fV •='29411764. ..tf we wish to approximale- 
to the result oy terminating the operation at the 5th place, we write 
/'f = '29413, but if at the fourth place, we write fy='294r, and so on. 
From this it is evident that we increase the last figure retained by l, 
if the succeeding figure be 5, or greater than 5- . 

386 . Tlie reason for the above is obvious from the following 
considerations. If vve take '29412 to represent '29411764..., in.stead of 
'29411, it is clear that '29412 is greater, and '2941 1 less than the true 
value of the decimal ; but '29412, is greater than the true value by 
'00000236..., and '2941 1 is less than the true value by ’00000764... 

Now '00000236.. .is less than ’00000764... 

Therefore '29412 is nearer the true value than '294t I. 

387 . .Contracted Addition and Subtraction. These 
methods have already been explained in Art. 369. 

388 . Contracted Multiplication. In multiplying one long 
decimal by another, it is generally required to get the product 
apprpximateiv correct, i. e. as far as a certain decimal place. The 
following P^ule enables us to shorten the work. 

Rui.E. Mark off in the decimal part of the multiplicand as many 
figures as is one more than the number of decimal places we are re- 
quired to retain in the product : under the last of these marked 
figures place the imit.s’ figure of the multiplier, writing the figures in 
a reverse order. Omit decimal points of both the multiplicand and 
the multiplier and add O’s (if necessary) in the multiplicand, so 
that every figure of the multiplier shall have a figure above it. ■ Begin 
the multiplication with the right-hand figure of the multiplier and 
multiply in succession by each of the others, in each case beginning 
the multiplication from the figure above the one we are rnuhiplying 
by, but carrying to k ihe nearesi /eii from its product with the ne.xt 
figure on the right. Place the units’ figure of all these partial products 
in the same vertical line : add as usual, and mark off the required 



Uote. In carrying t\i& nearest ten,\i the product is a number 
from 5 to 14 carry 1 ; from 1540 24 carry 2 ; from 25 to 34 carry 3 ; 
from 35 to 44 carry 4: ; and so on. If the product is 4 or less than 
4, reject it. (Art; 385.) 

Ex. I. Multiply 459'63S34 by 25-4637, retaining 3 pUu;e.s ; 
■.00040635 by 241-6358, retaining 6 places ; and -453 by -01694, 
retaining 4 places of decimals. 

' (3) 4530,0 


for -01694 may be written 
•' as 0-01694. 

Ex. 2. Multiply 3-2567834 by 4-2089542, retaining- 7 places, and 
1-82357 by -078^, retaining 6 places of decimaLs. 

(i) 325678340 
24598024 
1302713360 
65135668 
2605426 
293109 
16284 
1303 


1276500 

145886 

9118 

1276 

146 


1432930 

In dividing one decimal by 


l3707~652Ti’l 

389. Contracted Bivision. 
another where the quotient is required to be approximately correct only 
to a certain number of decimal places, we use the following Rule : — 
,R-UI,E. Make the divisor a, whole number i and determine 
•first of all— by inspection or by taking one step in the ordinary 
way — the highest number of integral figures in tlie quotient, and 
then the whole number of figures in the quotient ; from the left of 
the divisor cut off this number of figures, and one more for 
mation •• and strike out the rest. Proceed one step with this new 
divisor, but in multiplying its. first figure by the quotient figure, carry 
the Wftmf from its product with the ne.xt figure on the right. 
Instead of bringing down a figure to the remainder, strike off another 
figure from the divisor, and proceed as before, until no figure is left 
in the divisor. : 

If the number of figures in the divisor, be less than the number 
of figures to be cut off, proceed in the ordinary way until the number 



pivide by 2'03458 approximately correct to 7 


Here, by inspection, we find that the 
quotient will contain no integral part ; 
and as 7 places of decimals are to be 
retained, die divisor must consist of 8 
figures, with 1 for. approximation. But as 
there are only 6 figures in the divisor, 
proceed in the usual way of division for 3 
figures in the quotient, when the number of 
figures still to be obtained will he one less 
than the number of figures in the divisor. 
Then apply the Rule. 


Ex. 3, Divide •549532676 by 93i'3i67, retaining 7 places of 
mals. 

ri3,i)S49i;'32b76j; •0005901: 

I By inspection, we determine that there will be 
^392 I 3 ciphers after the decimal point in the quotient ; 

I hence only (7 -3) or 4 figures are required in the 
II I quotient. Therefore we retain 5 figures in the 


APPROXIMATION. 

of figures still to be found in the quotient is one less than the num 

ol figures m the divisor, and then apply the Rule. 

^x. T. Divide 2508-9215065051 by 93-410357 appro.ximately i 
‘■eri !(, ^ places of decimals. 


9.3,4) I |Oi3if!)25o8938o65 -05 1(27-1 498 
1848207 ~~ 


&072 1 
64 6S72 

13849 

9341 

4608 

3696 

912 

^.-1? 


Ex. i 
ices of I 
2,0,3,4,5,8)2579170(2267^ 
2 03458 ~ 

■ 544590 
406916 
137674 

122075 


Making the divisor a whole num- 
ber, we find by inspection that there 
will be 2 figures in the integral part 
of the quotient ; and 4 places of 
decimals are to be retained. Hence, 
6 figures are retained in the divisor 
and 1 more for approximaiion, so 
that the divisor is 924103,5. In the 
next stage the divisor is 92410,3 ; 
3 being retained for approximation. 


'5599 

14242 

1357 


MATRICULATION ARITHMETIC. 


Ex. I. Find the value, correct to 7 places of decimals, of 





i,2.3.4.5 i.3.3.4 

i .7..3.4.5 6“'*' ^ 7.273.4.1 


172.3.4.5.6.7 
iTIsTp 5.6:77s 
i773, '45.6.7.8.9 

_ j 

ir2:'3.4:5.6"7.8.9.io 

1 .2.3.4757677879710; II 


•0001 984 
■0000248 


= 1 X •ooco'*4Soi == ’0000037 


= X ■000002756= '0000002 76 


= X ^0000002 76 = ■OOOOOOPla 5 

r7r^ T8|26 

The next and the following terms need not he considered, as 
they will all give o’s only up to the 7th decimal place. 

Ex. s. Find the value, correct to 5 place.s of decimals, of 
+ to infinity. 


approximation. 


Let .f denote the si 
thetijt 


3 5 3* 5^ 3-5® 3^5^ 


3*-5® 

■e have 


3®-5® 3^5^ 


' 3®.S®"'3".S" 

By subtraction, \ 

(i- '.Vvor?^ 

\ 3.5*/ 75 

' ’ 75'' ^3?“ 

Again, by subtraction, tve get 

75 \ 3-5V 3-S 75 75 75 

-15 375 ■ ^684806- 

74x74x15 5476 ■— * 

391. Abbreviated metbod of dividing a 
99, 999, &c. 

> Rule. Point off in the dividend as many decimal places (count- 
ing from the right) as there are nines in the divisor j then again twice 
as many decimal places, next three tinies as many, and so on. Then 
add these several numbers as in Addition of Decimals. The integral 
part will give the quotient and the recurring part the remainder. 

Ex. Divide 578921 by 99 by the abbreviated method. 

578921 *99= 578921 X jij, = 578931 X -oi 
= 578931 X + ^4- (-^+&c. j 

— + VoW(? +iWoV{?o + *t:. 

= 5789-2 1 -I- 57-892 1 •+ -57892 1 + -0057892 r 
-5847-6868... -h&c. 


number by 


578921 
57'893I 
■578921 
■00578921 
— '0000578921, &c. 
5847-6868681021 
Hence the quotient 


; 5847 and remainder 68. 


Examples CXVIII. 

1. Multiply (by the 

(1) -4342944S by -6931472 retaining 7 places of decimals. 

(2) 459'63524 by 25-4637 6 

(3) 5S3'26784 67 -00985 .......2....... 

(4) -0008127 by 483-2716.. .6 

(5) 36-;o- 257 by 13-61158.. ..3.... 
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(7) 52'6S764oSr2 by 18703216231 retaining- 6 places of decimals, 

(8) i'oso 625 by itself 4 

(9) 27-5436 by 8-347........ 5 - 

(10) -012345 by 49-36 5 

2. Divida (by the conirac/e/i mei/ioti) 

(0 3789-436 by 265-5984 retaining 2 places of decimals. 

(2) 742'8763I5 674967-358.. 4 

(3) 185-37612 by -08764032 .4 

(4) 154-362904 by -000541398 7 

(5) 10-92695467-3547808034.... ....3 

(6) 2 by 15-314865 5 

(7) I by 3-HI592653S 6 

(8) 2-34721 by 3-27924 7--. 

(9) 176-804326725-123456 3 

(10) 66-02637672487-12 5 

3. Find the respective values of : — 

(i) -d- + to infinity. / 

(-2) i-b-p-b ^-b to 

(3) i -b HHi-bA-3-&c to 

(4) 1+ Y^j-b to infinity to 7 places of decimals. 


(5) 


i -j +&c to 6. . 


1.2 IO+ 1.2.3 to® 


(») 

(9) 


,+ •6 


5 5® 7 

4-&C. . 


4-&C. }• to 6 

to 6..., 

o infinity. 


4® 4® 

1 _ 1x3 _ 1 X3XS 

!X(5oy*~ 6 "xT5o)* 24x(5o'+ 

to inf.j to 5 places of decimals. 


.to infinity. 


EXAMPLES WORKED OUT. 
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Divide (by the abbreinated mtt\\oi) : — 

( 1) 291 643S and 75061382 separately by 9. 

(2) 51647901 and 7204561 separately by 99. 

(3) 7204561 and 580844 separately by 999. 

(4) 591608 and 7391684 separately by 9999. 

(5) 236916 by 9999 and 720532876 by 99999. 

Examples worked out. 

Ex. I. A man owns yV of a house, and sells ‘1351 of his share ; 
what fraction of the house does he still own ? 

He sells •13^1 of A=>5«|!5 of ts = tVt of x’o- 

he has left (i - tVt) of rV—TTT of TB=»aT- 

Ex. 3. A vessel’s cargo, »- of which is worth ;£6C66'5, gets 
damaged, and the owner in consequence sells of it for half 

the original value of the whole cargo. What is the value of the 
remainder at the same rate and what the loss on the whole cargo? 

The whole cargo is worth .? of ;56666-6— ;£99g9-9=;^ioooo. 

He sells •S3 333- + -04i6 6..._ '8749 _ '87 5 _ 875 _ S 
ro5 1-05 1-05 1050 6' 

he has remaining (i — ?) or 

Now since of the cargo sells for ^ of ;^ioooo=;^5ooo ; 

^ of the cargo must sell for IL of ,£5000= £\ooo . 

Hence loss ga;^(ioooo- 5000- 1000)= £^aoo. 

Ex. s- A woman had a certain number of eggs ; she sold '25 of 
the numberand 3 more to one person, '375 of the remainder to a 
second, and '6 of what still remained to a third, when she had only 
15 left. How many had she at first. 

After sellings '6 or | of the second remainder, she had (l — j) or 
5 of the eggs left. Therefore ^ of the second remainder= i5 : the 

second remainder^ 15 X 3=45. 

Again, '375 or | of the first remainder being sold, i remained ; 

.*,5 of the first remainder= 45 ; .'.the first remainder=45 x 1 = 72. 

Next, after selling -25 or i of what she now had and 3 more, 
she had 72 left ; J of the number=72 + 3 = 75. 

.■'. the whole number of eggs= 75x4- =_ioo. 

Ex. 4. A owns -583 of an estate and B the rest. If 5 of 
share is Rs. 5000 less than j 4 ’s, what is the worth of the whole estate ? 
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Since A’s share= 4 gg or_ of the estate ; 

/, B's share=(i — /g) or ■/’o- of the estate. 

5 of B’s share=(g X /s) or ^ of the estate ; and the dift'erence 
of their shares^O/g- 7) or J of the estate. 

Therefore J of the estate = f?L 5000 ; 

the whole estate —AT. 5000 x 3 =■ Bs. i i;ooq. 

Miscellaneous Examples IV. 

1 . Find the sum, difference, product and two quotients of 3o'33 
and '0337 ; and find the sum of all the results. 

2. Reduce of 2'45 - too ’02)^ 1000 to a decimal. 

3. Find the sum of 3'io2+-ooo7i + 5‘876+i'2 + -3i907 + -027 + 
3I0'68 + 0000743 +38‘69 i + •1041457. 

4 . Which is the greater, ’39 of a guinea, or -4099 of £i ? 

5. Divide the sum of 8‘2S and 4T25 by their difference. 

6. Divide the product of i '07 5 and 'oioi by ‘43. 

7. Divide the difference between 3T047 and '0731 by the sum 
of r 27 and 1 1 '384. 

8 . If '3 of an estate is sold for Its. 4504, find the value of '48 of 
it at the same rate. 

9. A man, who possesses '27 of a ship, sells '416 of his share 
for A’J. 32400 ; what is the ship worth ? 

10 . In a school of 200 children there are 4 classes, of which 
the first contains '24, the second '36, and the third ’iS of the whole ; 
of how many does the fourth class consist? 

11 . If '6 of the number of apples in a basket e.vceeds -6 of the 
number by 57'4 ; find the number of apples. 

12 . Divide 8 'o 64 by •84(3+7’ of '2916. 

13 . Divide-^of rsfi by 25-92. 

14 . A butcher bought an equal number of calves and sheep 
for ;£265 I for the calve.s he gave ;^3-75 a head, and for the sheep 
,^2-875 R head ; how many did he buy of each kind ? 

15 . A gentleman having given •§ of the money in his purse 
for a horse, and '375 of the remainder for a sheep, had ,£1-6875 still 
left ; what sum had he at first ? 

16 . Divide Rs.%^o between A, B andC, so that -75 of share 
shall = -S of j 4 ’s = -6 ofA’s, 

17 . A coal-dealer bought 198 tnds. of coal for of 

which he sold 100 rods, for Ac. ‘2375 a maund. At what price per 
seer must he sell the remainder so as to gain Ai-.2-i875 by his bargain ? 
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18 . A had 7^^.2568. iia. 4^5., which was 7 ?l43I'88S4i 6 less than 
•6 of 7 of 2’S times B's money. How much money had 7 ? ? 

19 . How many oranges at •084375 a dozen ought to be given 
or 378 eggs at ’0625^. each ? 

20 . What number must be subtracted from the product of 
9'27 and S'ooo3 to give the sum of 19, 27'9652, ‘003, 5'0267 and I7'09 ? 

81 . A has shares in an estate to the amount of '25 of it and 
of '36 of it. B has shares in the same estate to the amount of '2572 
of it 1 find the difference in value between the properties of .71 and 
7 >’, when -36 of the estate is worth /?.r. 50000. 

23 . Divide 9'6i4 by -0000019 and ~ by '0003 and multiply the 


sum of the c[uotients by "0005. 


Express the value of ^ Id 

^"^ 5+4 

decimals of £1, when the value of the rupee is ir. 5|rf. 

21 Simplify •0576X r97 + -i42S574-25 + -0454864. 

25 . Divide 1001 by 390625 ; 'loot by -000390625 and lo-oi 
by 390-625. Multiply riS by -53846!. 

26 . Find the value (to three places of decimals) of 

, J l^iA 5 ^ 7 (^; 4 +&c. to infinity- 


3i .f97 . 2-5 . ;C3. 6l 8d 

6-0625° 2-42 ■ 1-09 ^ ^ ;£io. i3Jr. 4<7. 

28 . Subtract -03 from -03 and divide the result by -162. 

29 . Find the value of -oi^ of /vV.260. 2«. 6/.+ -Js! of 7?i-.t3. 
14(1. + 1-00033 of 7 ?^. 7. I4<r. 37). 


30 . Find how much more than of of of ' 5^7 of 

7 ?.r. 52 . la. 4p. I need to pay a bill pf Rs.ix. 4a. 

31 . A person owns 5% of ah estate, and sells -3571428 of his 
share ; what part of the whole estate has he stiirieft ? 

33 . .4 and B can do a piece of work in 15-75 days, 77 and C 
can do it in 1 8-6 days, and A! and C in 16-3 days. In what time would 
A, 77 and singly perform the whole work ? 

33 . There is a number which, when multiplied by 4 255 and 
divided by ’oOib, gives 851 ; find the number. 
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3 d. 3 hc\v that, whether the value of 3f+4g- 5): + 16;]; ~ ,S.i -hid 
- I4 k be found by vulgar fraciione orby decimals, the vesiiU;. coincide. 

36 . The owner of '375 of a mine sold '6 of his share lor 
A’.r.2S20o ; find the value of -875 of the mine. 

36 . A cistern of water lost ‘12 of its contents by leakage, then 

26 gals, were drawn off, and it was then 75 full ; how many gals, 
did it contain at first ? . . 

37 . In a cricket match, one side of 11 men made a certain 
number of runs, one player obtained ‘25 of the number, each of three oS 
others ’t, each of two others '0625, and the rest 39 amongst them ; 

find the whole number of runs. . 

38 . Keduce to their simplest forms ; — 

39. Five bells which toll at intervals of r2, rs, 175, rS, 2 i 
seconds respectively, begin tolling simultaneously ; how long after 
will they all toll simultaneously again.'' 

dO. Reduce ;^24. i6r, 4^<f. and £i(:>7- \os. Jy. to decimals 
of the same denomination, so as to find how often the former is 
contained in the latter. 

41 . Find the value -ri 3 ’S days. 

48 . A woman has a certain number of eggs ; she sells '3 of the 
number and one more to one person, "j of the remainder to a second 
person, and ’5 of the remainder to a third person ; after these sales 
she has 15 eggs left. How many had she at first? 

43 . A clerk copied "55 of Rs.^o instead of S'S of lis.so ; what 
was the amount of the error ? 

44. From a rod 3‘078 miles long, portions are cut off each 
equal to ’0037 of an inch, how many such portions can be cut off and 
what will be the remainder ? 

45. E.'cpress tlie.sum of -571428 of a vi.s, of of of a 

maund and of a cwt. as the decimal of i ton. (a vis = 3lbs. ! 

2 oz. ; one maund =82flbs. Avoir.) | 

46 . The difference in the values of the two shares into which 1 

a certain property is divided is /ij. 48-57S, and one share is -51 of 1 

the whole. Find the value of the property and of each share. i 

47 ' /I has an income=(‘6 of '83 ^3-5) of /”s income. l( A I 

after spending a’.v. 645 per annum,: find that he has exceeded: his 
income by '075 of it, find . 5 ’s income. 

48 . A can reap -4 of a field in 2 (5 days and 5 can reap -6 of 

it in 4'5 days ; and vS'Vvork together till they have reaped -75 of .<«« 
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the field. A then leaves, arid completes the work. If A earn 
A’r.a. 8a. a day, what ought the reaping of the field to cost ? 

49. Out of a bag of silver, I take Jfs.2S more than ’5 of the 
whole sum which it contained ; then Rs.is more than '2 of what then 
remained ; and then Ri-.io more than -25 of what then remained ; 
after this /f.r.S remained. What did the bag contain at first ? 

50. .,4 has shares in an estate to the amount of "is-t-'sb of it, 
B has shares in the same estate to the amount of -472 of it ; find the 
difference in value between the properties of A and when ‘056 of 
the estate is worth ;^373'3. 

CHAPTER VII. 

Rules of Praetiee and Invoices. 

393. We shall here shew how the primitive fractions, as defined 
in Art. 228, may be applied to the practical calculation of prices, 
when the price of a unit of any denomination is supposed to be given i 
and the tediousness of the enunciations of the rules at length, will 
be a sufficient e-xcuse for the mere indications of the processes to be 
employed, by means of e.'camples. 

393. An aliq,uot part of a number is such that we may 
make up the number by taking the part a certain integral number 
of times. Its relation with the whole can therefore be e!tpres.sed by 
a fraction which has unity for its numerator and an integer for its 
denominator. 


Thus, 5fl. 47?, 
IP.?,, being .J of £i 

Of a Kupoe. 


being J of A'e.i, is an aiifuot part of n rupee ; 
s an aliquot part of a pound. 

Table of Aliquot Parts. 


Of a £. 


Of A Ilauiid. 


- ille. 
= J/fe. 
= -JAV. 

= i\A’e. 


= I md. 
= I md. 
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Of an Anna. 

Of a 

Shilling. 

Of a Seer. 

= la. 



8ch. 

= 

4«r. 

= is- 

4 ch. = 

= J:«. 

3^. 


2 ch. = 

= 

-id. 

= is- 

I ch. = - 

Eli 

ill 

:p 

Of A ftnarter. 


id. 

fLiV: 

14 ib. = 1 

Of a Ton, 

Of 

A Cwt. 

7 lb. - i 

4ib. = ’ 

wt. =1 ton. 

wt. = i ton. 

2 qrs. 

= 4 cwt. 

3 ib. 8 oz. = J 

ifiis. 

==J cwt. 

2ib. =A 

==^ cwt. 

lib. 12 or. =A 

wt. 2qr. = ^ ton. 

14 lbs. 

=icwt. 

I lb. 

wt. —I’g ton. 

Of a 

Eatha. 

Of a lb. Avoir 

wt. iqr. =iV ton. 



’=‘■^’0 ton. 

8ch. 


80-/. = i 

Of A Bigha. 

4 ch. 

2 ch. 

= ik. 

= ik. 

2 OZ. = ] 

athas = J big. 

I ch. 

= A k. 

I OZ. ’=-P, 

= ibig. 
= |big. 

Of a 

. Rood. 

Of an Oz. Avoi 

8ch. == 1 big. 

20 po. 

= It ro. 

Sdr. = •] 

“A big. 

10 po. 

= iro. 

4 dr. =* 1 

4 ch. = A big. 

8 po. 

= iro. 

2 dr. = j 

= A big. 

5 po- 

= |ro. 

I dr. 

Of an Acre. 

! 4 po. 

2 po. 

I po. 

:4ro; 

Of a Mile. 

D. = |ac. 


4 fur, 

). = iac. 



3 fur. =4 

p. == iac. 

Of a Month. 

I fur. =1 

0 . =Aac. 




Of a Weei. 

I wk. 

= 1 mo. 

Of a Inrlong. 

.a. wk. 

15 da. 



a. =1 wk. 

10 da. 

1 

mo. 

1 10 yd. =J 

55 yd- 


394. Practice is a short method of finding the value of 
ntity means of aliquot parts^ when the value of a unit of 
omination is given. It is therefore another method of sol 
stions in Compound Multiplication. 

395. Practice may be either Simple or Compound. 

It is Simple Practice, when the value of one unit of a cei 
lominalion is given, and the value of a number of these uni 



SIMPLE PRACTICE. 2(j; 

l equired ; but in Compound Practice, the given quantity is not wholly 
expressed in the same denomination as the unit whose value is given. 

Thus, to find the value of 350 articles at iga. %p. each is Simple 
Practice ; and to find the value of 14 tnds. 15 sr. 7 ch. at Rs.z. ga. 8;#. 
per tnaund is Co?npound Practice. 

I. SIMPLE PRACTICE. 

396 . The Rule for Simple Practice will be best understood by 
tlie following Examples. 

Ex. T, Find the value of T29S things at Rs.Z,, 14a. bp. each. 

If the cost Of a thing be Re. l ; then the total cost is Rs.x^CjZ. 

=4 of Re.i. [ 3= price @ Re.\ each. 

=price@AV8 ...... 

= price @ 8«. ... 

= price@4rt 

= price ® 2a 

= price@67> 

=price @ /fr 8. 14a. bp. each. 
Note 1. It is generally most convenient, when possible, to use 
the a of the denomination next superior to the highest 
denbmination of the price proposed. 

I. bp. Hence the 
price at Re. i each. 

AYg each. 



Here, Aj. 8. 14a. bp. is less than Rs.cj by 

calculation may be shortened thus 


121 II o 
/Yiigfio g o 
. 2, Find the cost of 34g things 

345 


= price at bp. 

= price at ra. bp. 

= price at /?,t.8. 14a. bp. 

4 jfS- 17^. io|flI. each. 


2A6rf. = J of gj. 

3(7. = .,\y of 2J. ( 
I \d. ~h of 3d. 


cost & £1 each. 






2 6 


■=cost @ ^3 

= cost@ io.r 

= cost(>'? gj. 

=cost 2j, 6d . ..... 

= COSt(!-' 3d. 

_ -cost® Ijrf 

—cost @ £3. 17-t. iQ.\d. eacli. 
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Otherwise thus •. — As ^3. 17J. lokd is the difference between 
./;4. and 2s. we can simplify the process thus : — 

\£.s.d. £. s.d. 

34S„_£__o 345 o c cost @ £1 each. 

iiff.= i-V, of 3f. ! 34 10 o _ _ _ 4 

i '2: 1380 o o=cost £4 each. 

£36 13 id 36 13 i-^ =cost(»'> 2.S-. i{d...... 

£1343 6 io?. = cost@£3.f;.?.ioW 

Note 2. Sometimes by introducing a .vwAfzViSiVr?^/ aliquot part 
we can easily find the required aliquot part ; thus, taking the preced- 
ing example, we have 

2j'.=^oof£i. 
of ^s. 
of bd. 


£. 

i 

d. 

345 

.0 

o-=costat£i each. 


10 

0= cost at 25. ...... 

2 

3 

il = cost at I Iff. 

■""36 

13 

i^=cost at 2.r. ijff. ... 


Ex. j. Kind the value of 456^ mds. at Es.S. 5a. to£. per maund. 
Since AV.-J-iou., the cost ot 4s6ft rads, at /?/.’. t is A;j'.4s 6. loit. ; 
e therefore proceed as before, thus 


of ICe.i. 456 

3653“ 


= value €t’ AV.i each. 


of 4a. 


14 

36= value <® 4<j. 

6/. = ^ of t«. 


28 

8 7I “•value @ la. 

3p.=i of 6/. 


14 

4 3.'/ = value @ 67:1. 

i£.=| of 3P- 


7 

2 ii-=value @ 3/. 



2 

6 0;f=value @ ip. 

A’5. 


'2L 

7 7ii = value @ Its.i 

Ex. .7. Find the 


t of 2864# cwt. at 05. I 

Since £.| would 

introduce a fraction of 


o'id. 


better to find separately the 
■then add. 

5^.= i of '■ ^ - 


iQ/>. each, 
perevvt. 

farthing, it will be 
and:of of a cwt. and 


1^64 o__o = cost W £ I each. 
716 o o =cost@5.r. 


d. 
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Ex. j. Find the price of 2108 cwt. of sugar at ;£l. 6s. each. 


i'v, 

4 I 

h<l= Ic 



£. 

r. 

d. 


of ^I. 

2108 

0 

0 =price at 

^i each. 

of 41-. 

421 

12 

0 = price at 

4 .r- 

of 2.r. 

210 

16 

0 = price ai 


of 2d. 


11 

4 = price at 

2 d 

of id. 

2 

3 

II —price at 

\d. 


1 

I 

ii ^ = price at 

....... 

£2761 

5 

2j = price at 

i:i. 6 .. 2;; 


Examples CXIX. 

Find by Practice the values of the following articles 
3467 at 2a. 6J>. 2. 659 at 13a. 2p. 

1448 at joa. Sp. 

2370 at i3«. 47!!. 
i25oat3.r.3K 
7351 at I4i'. 

1600 at A\r.2. 5«. 6p. 

632 at Ah. 14. sn. 6p. 

1298 at 17.1'. 9.10?. 

2937 at ;£2. I IS. lo'id. 

412 at i 4 i'. 

39s at Rs-s- 11 a. 7lfi- 
3546 at £s. is.t. 7 J/A 


1 4491 
1128?: 
6i47i 


t Rs.’i 


i . 6a. 6p. 
150. 1 \p. 


t \7s.6\id. 

£2. 17.V. 740?. 

£1. igj. 6hi. 
i 69'875 at £2. 17s. lolil: 
3764-6 at 7is.27. 4a. lop. 
83 I '5 at AC.S-.6. 15^. 2/;. 
45656 at 6a. 2^;p. 

2731 atv£4. 8.t. 9^rf. 

30000 at Ah.4. 2a. 4^p. 


50.4/. 

6. 659 at iJ. 7‘{(A 
8. 328 at 8.1-. Sid. 

10 . 2345 at Rs.2. 14a. 8p. 
12. 1 40321 at i3ti. nip. 
14 . 7777 at 17s. Sid. 

16 . 537 at ;£i. 7-''. 240?. 


18 . 1684! 
20. 6439 s 

22. 36558 
24 . 65437 
36 . 2374 a 
28 . 74325 
30 . 2763! 
32 . 7691 a 
34 . 33-6 at 


£8. 5^. civ/. 

,t Ah. 16. 15(1. 7ip. 
t £9. 16s. loid. 
at Ah. 4. 13(2. 2p. 
t 13a. Sp. 
at Ah.6. .12». 4p- 
at 13^. 6j}d. 
t Ah. 16. 4rt. 

Sn. tp. 


36 . 3S9'3^2S !it £i. 6s. 2d. 
38 . 178-6 at Ah.3. 5a. 2p. 

40 . 86t at A-ls, 7(t. siP- 
42 . 2841 at 5J. iot“.,rf. 

44 . 567384 at Srt. loip. 

46. 5109A at £ a - t6j-. 44rf. 
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II. COMPOUND PEACH CE. 

397 . The Rule for Compound Practice will be easily shewn 
by the following Examples. 

Ex. r. Find the value of Sends. 6sr. i2ch. at AV.5. 6«. %p. per mcl. 


5 sr.= t of I md. 

1 sr. - i of 5 sr. 
S ch. = ^ of I sr. 
4 ch. = | of 8 ch. 


Rs. a. 

P- 

5 & 

8 = value of i md. 


a 

43 S 

4 =value of 8 mds. 

10 

10 =value of 5 sr. 

2 

2 = value of I sr. 


i = value of 8 ch. 


65= value of 4 ch. 


E.X. 2. What is the price of 3 cwt. 2 qrs. 16 Bis. at ^3. 7.?. Srf. 
per cwt. ? 

\£. s. d. 

3qrs. = ,iof I cwt. 378 =priceof i cwt. 

I : 3 

I 10 3 o “price of 3 cwt. 

I4lbs. = |of 2 qrs. 1 13 10 = price of 2 qrs. 

3 Tbs. = I of 14 lbs. 8 Si=price of 14 lbs. 

I I 24 ■= price of 2 lbs. 

;^i2 6 6 —price of 3 cwt. 2 qrs. 16 His. 

Ex. 3. Find the value of ii mds. 4 sr. 8 ch. at /fe.i. I4ni. 47S, 
per seer. 


8 ch. =al- of I sr. 
4sr. =isr, X 4.' 
T md.==4 sr. x 10. 


Rs. a. 

I 14 

P- 

4= value of I seer. 

__4 

.... ^ _ . 

4 “Value of 4 sr. 

7S 13 

4=value of i md. 

834 2 

7 9 

IS 

8 = value of i t mds 
4= value of 4 sr. 
2=value of 8 ch. 


Aj.842 1 1 2 — value of 11 mds. qsr. 8ch. 


Ex. Find the value of 365 mds. 37 sr. 8ch. at A’,r,i26, Ga, 
%p.. per maund. 


COMPOUND PRACTICE. 
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Rs. 

a. 

A 

126 

6 

8 = 

1264 


8= 

12641 

TO 

8= 



3 

37925 

0 

0= 

7585 

0 

0= 

632 


4= 

63 

3 

4= 

31 

9 

8 = 

15 



7 

14 


A’r. 46260 

■9 

. 7 ' 


8= value of i md. 
'alue of 10 mds. 


8 = value of 100 rads. 


Ex, s- f''"d the rent of 71 bighas 6 kat. 14 ch. atTf^.a. 
per biglia. 

4 kat. = 1; ol' 1 big. 


2 kat. of 4 kat. 

8 ch. = I of 2 kat. 
4 ch. — ‘?j of8ch. 

.2 ch. of 4 ch. 


Jfs. 

8 

T^ 

0 - 

10 

87 

8 

7 

612 

8 

0 

8 

12 

0 

I 

12 

0 ■ 


'4 



3 

6 . 



9 = 
ioi= 

y?r.624 

4 



= i'ent of TO bighas. 


= rent of i bigha. 
= rent of 4 kat. 
=rent of 2 kat. 

=■ rent of 8 ch. 

= rent of 4 ch. 

= rent of 2 ch. 


Examples CXX- 

Kind by Practice the value, rent, &c. (as the case may be) of : — 

1 . 15 mds. 25 sr. ii ch. at Rs.12. loa. S/. per maund. 

2. 8 mds. I isr. 7 ch. at :Rs.6. 10a. 87). per maund. 

3. 18 tnds. 5 sr; 6 ch. at Rs.27. 14-*. 8j>. per maund. 

4. 777 mds. 20 sr. 12 ch..at,7?r-4o. loa. 87^. per maund. 

5 . 373 rads. 39 sr. 7 ch. at7?J.25. 2*. 4/. per maund. 

6. 3 cwt. 2 qrs. 17 lbs. £t. 5r. Sd per quarter, 

7. 57 cwt. 3 qrs. 14 lbs. at gs. 6d. per cwt. 

8. 45 O'/. 0 dwts. 7 grs. at 5f. lo/f. per oz. 

9. 37 cwt. 3 qrs. 2 tbs. at £^. 14s. yld. per cwt. 
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10- 72 cwt, 3 qrs. 17 lbs. at 6.?. tW. per quarter. 

11. 15 tons II cwt. 3 qrs. 18 lbs. at ^3. ys. M. per cwt. 

13. 6 tons 12 cwt. 3 qrs. lol ibs. at ^3. I4r. per cwt. 

13. 5 ac. 2 ro. 4 po. 4I yds. at Rs.\o per rood. 

14. 16 yds. 2 ft. IQ in. at 2.r. 6lti. per yard. 

15. 196 miles 3 fur. 137I yds. at /i’j.363. 4a. 8/a per mile. 

16. 7 rads. 2 sr. 14 ch. at 312. 6/5. per seer. 

17. 38 mds. 25 sr. lo cti. at loa. 6/5. per seer. 

18. S3 big'. 13 kat. 3 ch. at Rs ig. 12a. per bigha. 

19. 155 big. I kat. 4 ck at 7?j.8g. 8«. 4^. per bigha. 

20. 44 ac. 2 ro. 25 po. at ;^5S. t6j. /Jif. per acre. 

21. 35 qrs. 7 bus. 3;} pks. at 58.?. 6^. per quarter. 

22. 9 cub. yds. 21 ft. 433 in. at ^4. I4r. 6d per cub. yard, 

23. 5 lbs. 10 oz. 12 dwts. 6,5- grs. at £3. 17s. ltd. per oz. 

24. 17 tons 12 cwt. 3 qrs. iSIbs. at £6. 15.?. gr/. per cwt. 

26. 6231 cwt. 2 qrs. ii lbs. 15 oz. at £3. t4j. 8d per cwt. 

26. 191 nc. 3 ro. 37 po. at £42. 3.9. 4d. per acre. 

27. 18 gals. 3 qts. i-J pts. at i7r, loln!; per gallon. 

28. 8 kan. 4 mds. 32 palm, at A’.t.3. 7a, 5/5. per nid. 

29. 45 kan. 14 mds. 28 sr. .at l?.f.33. 13(1. 7/. per kandi. 

30. 5 ac. 3 ro, 7 po. 88 sq, yds. at jfi6i. 6 ,f. %d. per acre. 

31. 7 mo. 3 wks. 5 days at Rs.24. za. 8/5. per month. 

32. g mc). i wk, 6 days at AV.it. (ia. per week, 

33. 48 sq. yds. 8 ft. 114 in. .at 131. 7\d, per sq. yd. 

34. 28 yds. 2 qrs. i;} nl. at /j'l. ii.f. i|iA per yard. 

35. 7 rads. 7 vis. 39 p.alrn. at A’.r.a. t^a. 6/5. per rnd. 

398. The method’of Practice m.ay conveniently he applie 
such exaniple.s as the following ; — 

Ex. I. Find the dividend on A’.t.5720i. lan. at 5/1. 44/5. i 
Rupee. 


4rt.=>-4- of /?r.i. I,_5_720_i i2_o 
i«.=i of 4«. 14300 ”7, o 

3/5.«lofi3. 3575 .1 9 

1 1/5.= I of 3/5. 893 12 s 

• 44f> t4 3 

A*.f.ig2i6 3 4 
Ex. s. Find the rent for 3 n 
Alt. 106. 12(1. per month. 


"amount of debts in full. 
=amt. at 411. in the Re. 


mint, at 3/5. 

.amt. at il/5. ... ........ 

.amt at s«. 4 iP- ’R the Rupee. 
3 wks. 4 days from January i, 
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The month of April for wliicli rent is due for 3 wits. 4 days or 
25 days, contains 30 days. 

A’s. a. p. 

IS day5 = i of 30 days, to6 12 o = rent of t month. 

3 

10 days= ?T of 30 days. 320 4 o =!rent of 3 months. 

S3 60 =rent of 15 days. 

35 . 4 =rentof todays. 

Rs. ifjfj 3 4 =vent of 3 mo. 25 days, 01 
3 mo. 3 wits. 4 days. 

Ex. j. Find the value of 35 chests of tea, each containinR t md. 
17 sr. 9 ch. at /v'j.So. 12a. per maimd. 

R.^. a. i,. 

10 sr. = i of I md. 80 12 o = value of i nid. 

S sr. == 4 of 10 sv. 20 3 o =valueof losr. 

3 sr. 8 ch. = j of 5 sr. to t 6 = value of 5 sr. 

t ch. = iVt of 2 sr. 8 ch. 5 o 9 rvalue of 3 sr. 8 ch. 

^ Oi''ri = value of t ch. 

Rs. 116 3 3/f, = value of i mcl. 17 sr. ych. 

35 =■ 5 X 7 .__35... or of i chest. 

7i* j.4o67 3 4j^ = value of 35 chests. 

Ex. 4. Find to the nearest pie the rent of 275'365 bighas at 
A’.r.3, 7«. qp. per bigha. 

Rs. 

4/1. =» :J- of I AV. 275’365 = rent at /fe.i per bigha. 

836-095 «rent at 

2a. of 4/1. 68-84125 =rentat4« 

[a. = .|of2et. 34-420625 =rentat2<t. 

6/'. = .} of i/J. 17-2103125 =rentati/t ... 

== i of 6//. I 8-60515625 =rentat6;# 

i_. 4;i302 5il8jl5=’i'ent at 3/ 

/*.959'474 93i'87S'=i-ent at A?j. 3. 7a- 9A pevbigha, 
and A’.f.959'47 5°° 7?-?-95d- 7a- 7p- the required rent. 

Examples CXXI. 

1. A bankrupt pays loa. Ctp. in the rupee ; find the. dividend 
on a debt of jff.v.347i. 

2. Find the price' of 5233 yds. at A’.r.29. 13/1. for a dozen yards. 

3. How much income tax must be paid on an income of £756. 
i8.?. 6/f. at tj. 2d. in the pound? 

4- Find the price of 256479 articles at ^4. i2j. per too. 

5. Find the price of 265 sheep at £63. 3i. I per score. 
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6. How much will the carriage of 5 packages, each containing 
4 cwt. 3 qrs. 2ilhs., come to, at Rs.b. 4a. per ton ? 

7. What is the dividend on .^.9.57348. 5«. 4//. at 7«. 6^. in 
the rupee ? 

8. What is the dividend on ;£i 7 io- i 4 -r- 6d at 13L 4id per ^ ? 

9 . Kind the price of in things at ;^il. us. lid. per every ii. 

10 . Find the weight of 2697 packages, each weighing 19 Ihs. 
)o oz. 18 dwts. 22 grs. 

11 What distance will a train travel in 3 hours 39 min. 32 sec. 
at a speed of 49 miles 7 fur. 52 yds. per hour ? 

18 . Find the rent for ii mo. 2 wks. 6 days from March i, 1889 
at /v’r.38. 4a. 6/. per month. 

13 : Find the produce of 14 bighas 18 k. 2 ch. at 12 mds. 8 sr. 
per bigha. 

14 . Find the rent of 375’367S bighas at Rs.ag. per bigha. 

15 . Find the value of 1437526 gallons of spirit at 7 ?r.ii. I4«. 
.per gallon, 

16 . A bankrupt owes Tfj. 795375 and pays 12a. 3^ in the 
rupee ; what is the value of his assets ? 

17. A bankrupt’s debts amount to 7?j.35483. 5a. 47). ; find what 
his creditors will lose, if he pay loa. 3J;!>. in the rupee. 

18 . When exchange is at 2.r. ii}d. per rupee, what is the value 
of Rs. 4032. 8«. 8ji. in English money ? 

19 . Find the rent fur 7 mo. 3 wks. 4 days from Feb. i, at 
Rs.6o per month. 

30 . If I lb. Avoir, is i Ih. 2 oz. 1 1 dwts. 16 grs. Troy, what i.s 
the weight (Troy) of i cwt. 2 qrs. 25 fts. 10 oz. 6 drs. ? 

III. INVOICES. 

399 . FZvery tradesman sells his goods at two prices, cash and 
credit. When payment is made at the time of purchase, it is 
called cns/i, but otherwise credit. Both these sales are entered 
in a book called the Day-Book, in the order in which they occur 
in the course of the day. 

The. in the Diy-Book are posted at short intervals in 

[he Ledger, the index of which contains a list of customers’ names 
in alphabetical order. For facility of reference, opposite each name 
is the page of the Ledger in which is collected all the dealings which 
j,ave taken place with that particular customer. 

400 . When a buyer has completed his purchases he is presented 
with a Bill containing in detail a written list of the goods bought 
with a statement of the cost of them attached. An Invoice is a 

I copy of the Bill which is sent home with the goods or forwarded to 
a customer living at a distance. Each separate entry in an Invoice 
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401 . An Account is a statement sent by the seller to the 
biiyer at the end of the term of a credit shewing the totals and dates 
ot each /wiwVe and the sum total of the whole. In such a case the 
■iccninit is said to be rendered (A e.) sent to the buyer. If the 
details of the goods are also given, it is called a Detailed Account 
or Bill of Parcels. 

(i) Specimen op an Invoice. 


Invoice, Calcutta, 4th April, 1897. 

From S. C. AUDin’, ESQ., 

58, Wellington Street. 


16 copies of Hall and Steven’s Euclid ... j 

' at Rs,i.- la. 6p\ 

Rs. 1 
49 1 

s 

■P- 

14 copies of T odhunter’s Euclid ... j 

at Rs.%. 6a. (ip. 

.33 



25 copies of Lock’s Arithmetic j 

at Rs,^. la. 6p., 

77, 

S 

6 

10 copies of Dicken’s Novels i 

at Re.i. 4a. 


8 

0 



iiL 

_£J 

'6 


(ii) Specimen oi? an Account. 


K. C. Sett & Co. Calcutta, May 4th, 1897. 

Bought of Khetter Mohun Dev & Co., 

45, Radha Bazar Street, Calcutta. 

1897 |~ ^ ~KrTa 7 \p. 

January 5 1 To goods as per invoice ] 48 i 10 | 6 

February 13 I To good.s as per invoice i 59 | 7 1 3 

March 18 I To ditto i 85 12 | o 

April 4 i To ditto I 72 | 6 1 6 

■ 266 1 4 lli 


(iii) SprectMEN of a Detailed Account. 


H. Balfour, Esq. 

Bought of Moore Si Co., 

Dhnrmtollah Street. 


Calcutta, July 34ih, 1 


“1897 


April 3i|4oyds. Irish linen at .AV.i. 4«. hp 

I idoz. Dusters ... „ 4a. 8;1 

125yds. Towelling „ 47 > 

May 4123yds. Flannel „ 7iV.i. 3a. 

(iSycls. Brown Holland 7a. 8/ 

|une 2oli4yds. Calico „ 

22yds. Brussels Carpet .... ,, 7 ?j-.2 . 4«. 8^.1 
I2 Rugs, A’-smo. 8a., 7 ?j.i 8 . 8zr. 1 
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Examples CXXII. 

Make out invoices for the following 

1. 10 sr. of sugar at 30;. 9^ per sr. ; 6 sr. of lea al 1 s«. I'l). per sr. ; 

8 sr. of coffee at i4iJ. 3^ per sr. ; 12 sr. of wheat at la. zp. per sr. ; 
10 sr. of rice at i«. ip. per sr. ; and 9 sr. of cream at ll«. per sr. 

3. 4?i yds. of long cloth at za. g/. per yd. ; 7 j yds. of cambric 
at 4<i. 6 ;( 5 . per yd, ; 6 pairs of socks at la. 3;) per pair : 3 pair.s of 
hose at 4a. 6/. per pair ; i doz. pairs of socks at za. yi/'. per pair 
and 5I yds. of flannel at 8a. \\p. per yd. 

3. S ills, of black tea at Re.i. 5a. 4;!. per lb. ; z{ lbs. green 
tea at R.’s.z. 4a. per lb. ; 15^ lbs. of lump sugar at 3a. “ip. per lb.; lylbs. 
of moist sugar at 2a. 8;!>. per fb. ; 7^ lbs. of raisins at 7a. 47}. per lb, ; 
and 4 lbs. of currawts at 4a. 4/>. per lb. 

4. is|- yds. of flannel at 2j. per yd. ; 29 yds. of calico at 
per yd. ; 25 yds of Irish linen at 2J. ^d. per yd. ; 17 yds. of towelling 
at IS, zd per yd. ; I2| yds ot brown holland at it^d per yd. ; and 

doz. handkerchiefs at gs. lod a doz. 

5 . 39,2 yds. of Brussels carpet at d?.r.2. loa. 8p. per yd. ; 62 J yds. 
of Kidderminster carpet at Re.i. iza. per yd. ; 27 yds. of cocoa*nut 
matting at ga. 4p. per yd. ; 34^ yds. of drugget at Re.i, za. per yd. ; 
and 434 - yds. of India matting at 8a, 8p. per yd. 

6. I7ff yds. of calico at 6a. bp. per yd. 1 35f« yds. of flannel at 
14a. zp. per yd. j gflA yds. of sheeting at AV.i. oa. 475. per yd.' 4 
i04f yds. of holland at 8«. bp. per yd. t and i3| yds. of ribbon at 
5a. yp. per yd. 

7 . 17I mds. of coal at AV.8. 14a. per md. ; carriage of ditto at 
AV.i. 2«. per md, ; 3 rads, of coke at A‘.r.i4. ga. 4p. per md, ; 62 mds. 
of gram at Rs.z, za. per md. ; 23 sr. of seed at ga. per seer ; and 
136 mds, of grain at A’r.3. iia. per md. 

a. 24'25 yds. of cloth at Ali-.S- 4a. per yd. ; 13 yds. of flannel at 
15a. 4;). per yd. : 43 ';5 yds. of calico at 6a. per yd. ; 1275 yds. of 
drugget at AV.I. 6rt. per yd. ; 37 yds. of Brussels carpet at AV.i. 13a. 
47). per yd. ; and 25'5 yds. of Kidderminster do. at Ar.i. 4a. 8p. per yd. 

9 . 3?/ pharas of lime at Al.f.2. 3a. \p. per pbara ; 15 sr. of 
ghee at AV,2o, 8a. per md. ; 2% sr. of tea at AV.i. oa. 8/. per seer ; 
20 si. of flour at Rs.z. 3a. per md. ; 34 yds. of flannel at Re.i. za, 
per yd. ; anting yds. of calico at ga. yp. per yd. 

10 . Calcutta, June i6th, 1885.--W. Godfrey, Esq. bought of 
Ghose and Co-, 500 envelopes at 14a. Sp. per 100 ; 3 boxes of elastic 
bands at lia. per box ; 4 a gross of penholders at 6a. 4p. per doz. ; 
24 reams of Foolscap at -ya. per quire ; .4 dozen quill pens at 3a. 
per doz. ; 13 note-books at ga, each ; and 250 official envelo;jes\'tt 
AV.I per 100. Make out a copy of the bill and find its amount. 


CHAPTER VIII. 

Involution and Evolution. 

403 A power of a nuniber is the number which ari.ses ironi 
successive multiplications by itself ; the operation by which it is 
obtained is termed involution ; and the degree or Order of the 
power is denoted by the number of factors employed. 

Thus, taking the number 2, we shall have the powers of it 
as follows 

2 = 2, the first power of 2 ; 2x2 = 4, the second power of n ; 

2 X 2 X 2 = 8, the third power of 2 ; 

2x2x2x2 = 16, the fourth power of 2 j 

2 X 2 X 2 X 3 X 3 = 32, the fifth power of 2 j 

2 X 3 X 2 X 2 X 2 X 2 =64, the sixth power of 2 ; 
and so on, as far as we please ; 

but instead of expressing these multiplications at lenjfth, which 
would soon become inconvenient, we denote the same operations by 
means of indices or small figures placed a little above the line to 
the right of the (quantities whose powers are intended to be exhibit- 
ed ; thus, what is put down above may be denoted by 

2* =2 ; 2* = 4 ; 2^ = 8 ; 2+=i6 ; 25 = 32 ; 26=64 ; (.Stc. ; 
where the index sometimes called the exponent is equal to the 
number of factors and is greater by one than the number of 
operations. 

403 . The second powers of the nine digits are expressed thus : — 

l“=l ; 2® = 4 ; 3® = 9 ; 4* = i6 ; 5® = 25 ; 6® = 36 : 

7“ = 49 i 8^ = 64 ; 9® = 8 i ; 
and their third powers as follows : — 

i 3 ™j ; c 5 = 8 ; 35 = 27 ; 45 = 64; 55 = 125 ; 65 = 2 i 6 ; 

7^ “ 343 ; 85 = 513 ; 95 = 729. : 

The second and ihi>d powers of numbers are styled their stiuaree 
and cubes ; and the operations by which all poweis aie obtained m e 
merely those of multiplication. 

404 . A power of a fraction is equal to the fraction formed by 
raising both its numerator and denominator to the power, and 
the power of a quantity formed by factors is found by raising each 
factor to the power. 

Thus, (; 5 )’ = f X 1 = 5 ; (s)5 =-J X;j Xj = /V ; and so on. 

Also (2 X 7)* = 2' X 7*=4X.49= 196 ; (2-5)5=2-5 x 3'S x 2'S= 1 5 625. 

Ifote, A mi.xed quantity must be represented as a simple 
fraction or as a decimal, before the process can be applied. 
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405 . A root of a number is such a number as being multi- 
plied into itself one or more times produces it ; and the operation by 
which this root is obtained is called evolutton. 

Thus, the second or square root of i6 is 4, because the square 
of 4 is 16, or 4®=41<4 =t 6. The third or cube root of 512 is 8, 
since the of S is 512, or x S x 512 ; and similarly of 

vulgar fractions and decimals. 

406 . This operation is expressed by the sign -J which is called 
the radical sign, with a small figure placed on its left to particularize 
the root intended ; thus, . 

?fT6 = 4; ?f^2 = 8; and'y32''2; 
but the square rout es denoted by the sign ^ only, without the small 
figure, as being of most frequent occurrence. 

These operations are also indicated by means of the primitive 
fractions J, &c., used as indices so that the indices &c., 

denote operations exactly the reverse of those expressed by the 
iWto 2, 3, &c., respectively : thus, 

4®=i 6; 16^=4 and 8^=512 ; 513^=8. 

I. BXTEACTION OF THE SaUAES EOOT, 

407 . A perfect square is a number whose sijuare root can 
be expressed exactly either by an integer or by a fraction. 

Thus, 16 is ^ perfect square, for its square root is 4. 

408 . In squaring a number we see that its square has the 
same units’ figure as the square of its units’ figure, and if a number 
ends with 0, its square also ends with o. Now as the squares of 
the simple number.s i, 2, 3, 4, 5, 6, 7, 8, 9, and also 10 are respectively 
1, 4,9,16,25,36,49,64, 81 and. 100, it follows that the .square of 
every number (integral or decimal) must end with either i, 4, 5, 6, 9 
or an even number of o’s. Hence no siumbcr ending with {\) the 
digits 3, j>, 7, S, (ii) an odd number of o' s, can he ii perfect square. 

409 . By the help of the Multiplication Tables we can imme- 
diately obtain the square root of a number not exceeding 400. 

Thus, 9x9=81, and 15x15=225; v’'(gi)=9, and /( 32 S)= 15. 

410 . When a number can he easily resolv'ed into its prime 
factors, its square root can be determined by inspection. In a perfect 
square, every prime factor that occurs must occur an t'rwvz number 
of times. Thus, 
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Ex. 3. Obtain the square root of 705600. 

705600 = 10 X 10 X 2 X 2 X 6 X 6 X 7 X 7= (to® X 2® X 6® X 7®) 
=(ioX2x6x7J®. 

\/7 os 6 oo=iox 2 x 6 x 7 = 840. Ans. 

Ex. j. What is the which, when multiplied into 

5 1435, will make the product a perfect square ? 

51425 = II X 11x425 = 11x11 x25xi7=ii®X5®xi 7. 
the required number= 17 . Ans. 


Examples CXXIII 


1 , Find the respective values of : — 

(1) 3i3. (2).39®X483. 

(5) (806® 4-31®) X 59. (6) (2i)+ 

(8) (i5®-r3t®)-M5. 

(10) (7'03®x'i9)® + (3T4X-02)3. 


( 3 ) 925” (4) 

( 7 ) 506® + 5062 -3073. 
(9) 502* + 182-1376®, 
(n) i-03(4-07 + 3t6)®. 


2 . Find ijiy inspeciion) which of the following are square 
numbers ; — 

(T) 27 ; 96 I 534 ; 9450 ! 7S05 i 9604 ; 12321 ; 494308. 

(2) 4000 ; 75720 j 388129 i 582168 ; 12343225 ; 38812900. 


3. Find the square roots of {using factors) : — 

(1) 49 ; 196 i 289 ; 361 ; 334 j 256 ; 121 ; 400 ; 144. 

(2) 625 ; 529 i 900 ; 1296 ; 17424 ; 63504 ; 99225. 

(3) 680625 ; 48024900 ; 12446784 ; 2480625 J 57153600. 

4 . Find the kast numbers which, when multiplied into the 
following numbers, will make the products perfect squares ; — 

175 ; 693 ; 1456 ; 3465 ; 3456 ; 4536 j 28413 i 750750 - 

5 . What must be the least number of soldiers in a regiment, to 
admit of its being drawn up 3, 3, 4, 5, or 6 deep, and also of its being 
formed into a solid square ? , 

411 . From the number of figures in any proposed quantity, to 
find the nuinber oj figures in its square root. 

Since, the square root of I is I J 

the square root of 100 is 10 ; 
the square root of 10000 is loq ; 
the square root of loooooQ is iooo ; &c. ; 
we see immediately that the square root of a number of fewer than 
3 figures must consist of only i; figure ; that, of a number of more 



■310 


MATRICULATION ARITHMETIC. 


more than 4 figures and fewer than 7, of 3 figures, and so on ; 
whence it follows, that if a dot or full point be placed over every 
alternate figure, beginning at the tmits' place, the number of such 
points will he the same as the number of figures in the square root. 
This is called the Eiile of pointing. 

Thus, the square root of iqS consists of 2 figures in its integral 
part ; the square root of 314256 consists of 3 figures in its integral 
part ; and so on. 

412 . The extraction of the square root of a number depends 
on the principle illustrated by the following examples : — 

Since 28- = {2 o+8)*=20® + 2X2oxS+8- ; 

/. 2S®-20® = 2X2OXS + S® ; 

28* - 20* .^-(2 X 20) = 8 +a proper fraction. 

413 . To extract the square ?-oot of a whole number. 

Rule. Point the alternate figures of the number proposed' 
beginning at the place of units, so as to form as many periods of two 
figures each as possible, and remember that each period consists 
of the figure over which the dot is placed .and the figure to its left, 
(The first period may consist of one figure only). 

Find the greatest square number contained in the first period 
on the !eft hand, put down its root on the right as in division, and 
subtract it from that period. To the remainder bring down, the 
next period for a dividend, double the root just found for a divisor 
(called the trial n'ivisor), and find how often it is contained in 
this dividend exclusive of the figure on its right hand ; annex this 
quotient to the figures in both the quotient and divisor. Multiply 
the divisor thus completed hy the last figure of the quotient, and if 
the product be not greater than the dividend, subtract it from the 
dividend, but if the product be greater, use a /omr number for the 
root figure until it becomes less ; subtract the product as before. 
To this remainder bring down the period which comes next in order ; 
take twice the number in the root, and see how often it is contained 
in this dividend with its last figure omitted ; and proceed precisely 
as before. Repeat the process till every period in succession is 
disposed of, and the root will thus be oblained. 

Note. If at any steji the (quotient figure is o, set down o in 
the root, anne.x it to the trial divisor, bring down the. next period 
and proceed as before. 

£x. /. Find thejsquare root of 8649. 

. . Place dots over 9 and 6, so that the numlrer 

8649/ is divided into two periods, 86 and 49. 

V. The number whose square is immediately 

183 549 below 86 is 9 (for 9* = 8i which is next below 86). 

1549 Hence 9 is put in the root and 81 subtracted 

from 86. 
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To the remainder 5 is brought down the next period 49 ; thus 
the new dividend is 549. Now 2 xg = iS, is the /rza/ divisor, which 
goes into 54 (549 with 9 omitted) 3 times. Hence 3 is put after 9 
m the root and also annexed to iS. Multiply 183 by 3 and the 
product is 549, which subtracted from the dividend leaves nothing. 
Therefore 93 is the root obtained. 


Ex. 3. Extract the square roots of 804609; 1280924 J; and 


(i) 8o4fo9/ 897. 

^ vr~" 

16911646 

1 1521 

1787(12509 



(2) 


280924! n579- 



(3) 212244491 4607. 

16 \ 

861522 
.. l 5»6 

g207i<>4449 
164449 


414 . When an integer (which is a perfect square) ends with 
an even number of ciphers, it would be sufficient to extract the square 
root of the significant figures and then to annex to the root twr 
cipher for every two ciphers in the proposed number. 


, Ex, Extract the square 
841000000 1 29000. 


root of 841000000. 

Here are 6 ciphers in the given 
number: therefore we add 3 ciphers 
to 29, the square root-of 841. 


416 . Again, since the square root of 'or is u ; 

the square root of ‘0001 is 'ot ; 
the square root of ‘00000 1 is 'ooi ; &c. ; 
we infer that the quantity proposed must first be made to have an 
even number of decimal place.?, and then the pointing mast proceed 
from the place of towards the right hand over every alternate 
figure as before j and the number of such points will be the same as 
the number of decimal places in the square root. 

410 . If there be no whole number or integral part in the 
proposed number, we must, in pointing, begin with the second figure 
from that which would be the u7tits' place, if there were a whole 
number, and place dots successively over every alternate figure to 
the right. If there be a whole niimber as well as a decimal fraction, 
it would be the safest method to begin at the ttnUs' place and point 
over every alternate figure to the Wg 7 uf a»flf /e/if of it. The number 
of dots over the whole numbers and decimals will shew the number 
of figures in the integral and decimal parts of the root respectively. 
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Ex. Extract the square roots of 937024, '02819041 and '00822649. 


(t) 93 '7624(9:68. 

8] 

(2) ■028i904l(-l679. (3) 'o6833649('09o7. 

I " 8i 

186(1270 

261181 18071 12649 

|ni6 

I156 1 13649 

1938115424 

32712590 

1 15424 

I22S9 


3349I30141 


130141 


Examples CXXIV. 

1 . Find the square roots of:— 


(1) 676 ; 1444 ; 16129 ; 21025 ; 288369 ; 998001 ; 71289. 

(2) 2025 ; 692224: 54756 i 822649 ; 97574884 ; 10004569. 

(3) 33016516; 45859984; 5774409 ; 62805625 ; 4020025. 

(4) 6512490000; 5777216064; 95481000000; 3915380329. 

(5) 8260628544 ; 93870306991561 ; 787026841863680889. 

3 . Extract the square roots of : — 

(i) 32 ' 09 ; 33'64; 1082-41 ; 22-8484 ; i 87 ' 4 i 6 i ; '128881. 

(3) '0064; -005329; '00053361 ; '00038025 ; 36s9'040i. , 

(3) 11641744 ; i36966'6o8i ; 240168-6049 ; 236-144689. 

(4) 41605-800625: -00501361708761 ; '00000049112064. 

3. A certain number of boys spent A’r.go. 4a., each spending 

as many four-anna pieces as there were boys ; what was the number 
of boys ? , 

4 . A square pavement contains 20736 square .stones, all of the 
same size; what number composes one of its sides ? 

5 . A society collected among themselves for cenain purposes 
a fund of A.f.459. ba . ; each person paid twice as many pies a.s there 
were members in the whole society. Find the number of members. 

8. A general, trying to mass his army of 15410 men into a 
square found he had 34 men over ; required the number of men in 
the front. 


417 . If the number is not a perfect square, we can find an 
approximation to its square root to any required numljier of decimal 
places by affixing ciphers to the right hand of the proposed number 
and bringing down periods of 2 ciphers each. 

Ex. Find the square roots of ri and '4, each to 4 places of 
'.decimals,', ■, f-' ' ' 



EXTRACTION OF THE SQUARE ROOT. 


ri'ooooQooo/ 3 '3 1 66... 

9 

(2) -460600001 

36 \ 

631200 

123 400 

I189 

369 

66111100 

1262I3100 

1 66f 

I2524 

6626143900 

12644)57600 

1,397 5 6 

1505^6 

66326'4 14400 

7024 

,1397956 


16444 



418 . When the proposed number is a recurring decimal, extend 
the recurring pan by a repetition of its period and then proceed as 
in decimals. 

Thus, to extract the square root of 4'3iS7 to four places of 
decimals, first extend the recurring part 157 and put4-3i57i57i57... 
for 4'3tS7) and then proceed as usual. 

419 . When the number of figures to be found in the decimal 
part of the root is we may obtain in the usual way one more 
than half the required number of %ures in the root, and then the 
remaining figures by dividing the last remainder by the last divisor, 
■as ih Art. 389. 

E.v. Extract the square root of 10 to 8 places of decimals. 

( 3'i6227766 --. 

9 

fnjl'oo 6,3,3,4,4)49116(7766 

1 AL... 44371 

63613900 4845 

[3 756 4427 

6322114400 418 , 

379 

633421 r7 5600 39 

1 126484 , 38 

491 16 The first 5 figures are obtained in the usual 
way, and the last 4 by Contracted Division. 


Examples CXXV. 

1. Find the square roots of (each to 4 places of decimals) 
(i) 2; 3; 5 ; 6; 7 ; 8; 12; 13; iS; 20J 32; 38. 

{2) 44 ; SI ; 72 ; 80 ; 9S ; 638 ; 796 ; 801 ; 1000. 

(3) 5713; 3^3 ; 3SI30 ; 8837; 822646 ; 73471438; 7432- 
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matriculation arithmetic. 


3 . Extract the square roots of (each to 4 places of clecimal.s) : — 
(r) ’f i '3 ; -3 ; ’4 ; ’5 ; ’6 ; 7 ; S ; -g; rs ; r6. 

(2) 05 ; 5'ij 4-9; -16, ■ -016: -oi ; -51 ; -051; 4-03. 

(3) -002 ; -225 : -021 ; '3 ; 4-5 ; 34-85 ; 321-73025 ! '87. 

(4) 3'i4i59i i 75 ' 25 o 564 ! 12-56636; 2-3-41275; 7S94-6193. 

(5) 2-3151 ; 5-0132 ; 4-02981 ; 49-00521 ; -67 ; 57-57 : '0198. 


3 , Find to 10 decimal places the square roots of • 
(i) -00172S; 9-79 ; -0683 ; -3467; 44-284; 1-57 ; 75'347- 


(2) -85 ; -07 ; 3 ; 97-9 ; -0003532 -. 37-773 ; ‘0365. 


430 . The square root of a fraction may be obtained by finding 
the square roots of its numerator and denominator separately. 

(i) If the denominator of the given fraction, or of the fractional part 
of the mixed number, be a perfect square, we apply the Rule 
directly, whether the numerator be a perfect square or not. 


N/i|- 

4i- 


Jibg 

V" 29 _ 

n/64“ " 


'2. /■o'7_ 3^529 _ 23 , 

13 ’ V 64“ V 64 JeJ 8 




->/3»957 

J'is 


(2) But if the denominator of the given fraction or of the fractional 
part of the mixed number be a perfect square, we reduce 
the fraction or the mixed number either (i) to an equivalent 
fraction whose denominator is a perfect square and extract the 
square root of both numerator and denominator, or (ii) to it 
decimal, and proceed in the usual way. 



or= v/(-7I428§)=-845iS... 
or= j(2572)= 5-072205... =5-072205... 


481 . If a recurring decimal is a perfect square, it Would 
convenient to reduce it to a vulgar fraction and proceed aa 
Art. 420(1), above. . 




; / 16 J16 


be 



EXTRACTION OF THE CUKE ROOT. 


) 4 fliv : lOti! ; 34511 ; : 32^5 : 325 ; 4 ils?S : 5645iif. 

) 3 oi^ 3 i?.'a ; 73002; ; 3078oiSi;| ; »5o6i|Ii' ; i 5475 ivV;v. 

2 . Find the square roots of (each to 4 places of decimals where 
e root does not come out exactly) : — 

) 5 . f/ i'ii . . 5104 . -008^ 

S’ 3 ’ 5 ’ I2'5 ’ -64 *''17’ -012 ’ 1000 

) a : 21-f, ; 45’, ; li ; if ; 21-/* ; rV, ; 27j^is- 

) is i ids i •■rff : -4\Sr ; 2873 ; T!^ ; 367? ; . 756 - 28 |;|f|i!. 

3 . Find the square roots of : — 

) -i ; '027 ; i 8’7 i 3-361 ; 28-4 ; -60037 i 4738-027. 

) -00134 ! -0711 ; 53-7 i -004 ; 5-4 ; ‘olf ; -649382716. 


II. EXTRACTION OP THE CUBE ROOT. 

422 . A perfect cube is a number whose cube root can be 
expi-e.ssed exactly either by an integer or by a fraction. 

The cubes of the digits i, 2, 3, 4, 5, 6, 7, 8, 9, 

• are respectively i, 8, 27, 64,125,216,343,512,729, 

and it is important that these last numbers and the corresponding 
roots should be committed to memory. 

423 . Gi'wn the number of figures in a number, to find ihe 
number of figures in its cube root. 

Since, the cube root of i is i ; 

the ciibe root of 1000 is 10 ; 
the cube root of loooooo is loo ( &c. ; 
it follows that the cube root of any number between i and 1000 must 
lie between i and lo, i. e. will have i figure in the integral part ; 
of any number between tooo and 1000000 must lie between 10 and 
100, i. e. will have 2 figures in the integral part ; of any number 
between 1000000 and 1000000000 must lie between 100 and looo 7 . c. 
will have 3 figures in the integral part, and soon. Hence, if a point 
be placed over the units' figure of the number, and thence over every 
third figure to the left of that place, the number of points will shew 
the number of figures in the integral part of the root. This rule: 
may manife.stly be extended to Decimals. 

424 . To extract the cube root of a given number. 

Rule. Place a point over the units' figure of the given number 
and thence over every third figure to its left, and also to its right 
if the number be a decimal, adding ciphers, if neces.sary, to get periods 
of three ; and remember that each period consists of the figure over 
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MATRICULATION ARITHMETIC. 


which the dot is placed and the two figures to its left, if there are .so 
many (for the first period may contain l, 2, 3 figures). 

Find the number whose cube is either equal to, or next less 
than the first period on the left hand and place it as the first fig ure 
of the root. .Subtract its cube from the first period, and to the 
remainder bring down the next period. 

Multiply the square of the root already obtained by 300 for a 
trial ov partial dit'isor, and then find how often this divisor is 
contained in the dividend ; this quotient gives the next figure ul 
the root. Then, multiply this quotient figure by the product of the 
previous figure of the root by 30, and place the result below the 
partial divisor. Below these place the square of this last quotient 
figure and add the three together for a Complete divisor. Multiply this 
complete divisor by the last figure of the root and subtract. To the 
remainder bring down the next period to form the ne.xt dividend. 

Multiply the square of the root already obtained by 300, and 
find how often this trial divisor is contained in the dividend. Put 
this quotient as the third figure of the root. Then, multiply the 
figures of the root already obtained by 30 and the product by the 
last quotient figure, and place the product below the partial divisor. 
Then place the square of the last quotient figure, and add the 
three together, for a complete divisor. Multiply this divisor by the 
dast figure and subtract, and bring down the next period to form 
the next dividend. Proceed in this way till all the periods have been 
brought down. * 

Note. If at any step, the,„dLvklend is less than the divisor, 
put a cipher to the root, two dphefji, to the trial divisor, and bring 
'down the next period. ^ ' " ' ' 


Ex. j. Find the culj'e'’root of eiqS'ii 




periods begin- 


X3oxS=< 


1395; 


Here, first unjijj 
ning wi^h.® i 'the first period 
left contaiiiy.iouly 2 figures. The 
. trial -diyisjii/ 1200 goes into the 
,idivid9ndyt)3952, 8 times. 

113952 

Ex. 3. Extract the cube root of lafiis'goq. 

1 38 1 2'904( g3~q I Fii-st 'divide into periods of tliree 
' ® beginning wiili _2, both left and 

■■ right. . The first period is 
• the greatest cube r< 


4812., 




4167 

645904, 


■ The trial divisor 12c 
, ; rlhe dividAnd.^!^3, 3 ti 
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We may shorten the process i 
ii8ia-9o4(23-4- 


little as below ; — 

In column If. instead of writini> 


63 

694 


'5f 

1587 
2776 1 
161476 I 64 5904 

135 . If the number is 


4S12 

4167 

645904 


ciphers, pul 9 the units’ figi 
189 two places further to the riiilit 
in the same manner, write 2776 ii 
the second step, 

To find the trial divisor in thi 
second step, take the .sum 0 
189+1389 + 3“, which i.s equal ti 
the product of 69x23. 


of 


i perfect cube, we may obtain its 
) any required number of decimal places by ann exin j.; 
a and bringing down periods of three ciphers each. 

'r. Extract the cube root of 3 to 3 decimal places. 

•3o6oo6oo6( ’669 . . . 


to8 

..L>.L 61 

13068 

I 79 M 

1 324701' 


216 


71496 

12504000 


Since the root is to be extracted 
to 3 places of decimals, there must 
be 3 periods of 3 figures in the deci- 
mal part ; therefore we must affi.x 
8 ciphers to 3. 


436 . When one more than a half of the figures required in the 
root have been obtained by the ordinary method, the rest can be 
found by Contracted Division, as in Art. 389. 

437 . In extracting the cube roots of vulgar fractions, if the 
denominator of the fraction be a i)erfect cube., find the cube roots of 
both the numerator and the denominator separately ; but if the deno- 
minator of the fraction be not a perfect cafe, either reduce the fraction 
to an equivalent fraction whose denominator is a perfect cube and 
then exti-act the cube root of numerator and denominator, or reduce 
the fraction to a decimal and proceed in the ordinary way. 

^-7 + a/29 y29_ 3-c 

V y 64 ~ 


Thus, 


’V64 ^64 -^’6/64" 

» / s'" =. = .•)/298g_ 14-40 48... _ 

V 7 / 7 v/ 343 ~ ^■343 ”' V 


= •768079... 


1-0578... 


= y( 8 - 7 i 428 §) = 2 -o 578 ... 


Examples CXXVII. - 

1 . Find the cube roots of ; — 

(t) 1331 ; 15625 ; 46656 ; 2197 ; 185193 ; 117649. 


MATRICUI.ATION ARITHMETIC. 


(2) 704969 : 912673 : 33076161 ; 15069223 i 105823817. 

(3) 873722816 ! 19S767717056 ; 702121283072. 

(.1) 17-576 ; i 32'65 i i 493‘o39 : 64481-301 ; i8'6o9625. 

(5) -007645373 1-876467493 ; -001030301 ; -000026730899, 

(6) aVs : 49rf ; 7S5S!,"i i 465:i.| ; S7^ls- 

; 7) 1034 ; 5-912 ; 5 ; -078759 ; 3-467 (each to 4 decimal places). 

(8) ; A. ! f ; 7iV ■ ; iSf^lr (each to 4 decimal places). 

(9) 002 ; -003 ; -013 ; -024 [ 2-187 (each to 8 places of decimals). 

-3. h'ind the cube i-oot.s of:-- 

5-12 5030'9t2 . 5'i2 . 1257-728 

^3375’ 65536 ’ -03375 ’ 16384 • 

(2) 3845-296: -637 ; 1587-963 : -8; -27; '325i.t2; 81-812703 (•hr., 
last four to 4 decimaf places). 

3. A cubical block of stone contains 50653 solid feet ; find the 
length of its side. 

4. Extract the cube root of 333-744896, and derive the cube 

root of this number multiplied by 008. ! 


III. EXTRACTION OP SOME OTHER ROOTS. . j 

488. The directions already employed may by a little manage- 
ment be rejidered available for the discovery of some other roots, | 
as will be evinced in the following notes. ■ 

(1) The fourth root of a number is found by extracting its square i 

root, and then the square root of its square root. ; 

(2) The Sixth root of a number is found by extracting its cube 

root, and then the square lOot of its cube root ; or by extract- 
ing its squarejcootr-aad then the cube root of its square root. 
v3) The Bighthy-t256%(jfX'S-}uab»'3cr is found by extracting its square 
root, th^r^tiie square' root' w its square root, and lastly the 
square mat. of that squa'r& itOat. 

(4) The Niuph,:;:f-oot of a nhuib'eV-Vis found by extYaeting its cube 
root, aTO.'tWen the cube^^it^lof its cube root. 

yfo-. Fim\ .A'-a^/c/f 1679616 and the si.tr//i root of 

3o8'9i5776. ^ 

(1) Here the ^^rwli^'RioE-iS'-found to be 1296 ; and the .lyrww root 

of 12961336. Therefore the root of 1679616 is 36. 

(2) Here the root is found to be 17-576 ; and the fwit: root of 

17-576 is 2-6. Therefore the .wa-f/i root required is 2-6. 



MlSCliLLANEOUa 


Examples CXXVIII. 

i. Find the fourth roots of 104976 ; 1500625,.; 4323738'0096. 

3 . Find the sixth roots of 2985984 ; 24'i37569 ; i75g6‘2878oi. 

3. Find the eifjhth roots of 214358881 ; 21035:8 ; •003532 ; 5715 
la; 5 t three to 5 decimal places). 

4 . Find the ninth roots of 262144 ; '134217728 ; 51597S0352. 

6. I'ind the fourth root of ; and the sixth roots of 

66(21 and 260(84053769595201. 


MisceilaneouB Examples V. 

1 . What are the prime factors in 45090045, and what is the 
allest whole number by which it must be multiplied in order to 
ike it a perfect sipiare ? 

2 . What is the difference between the values of 


“"., 2 ^ ?« of Ti’.r.i I, 4,j. and -3^^^ of ^r.6. 4rt. ? 

7-7i ^ 2H3^ 

3 . r;hain,. II ycls. long, is divided into 50 equal parts, called 
nks ; find how many square links there are in an acre. 

,^ 4 . IS ri I ( ^ ^ I '*+4^) ■^2t|;?x SiVitl cwt. to the fraction 
if 4^ton. • ^ ^ . 

r 3 . A merchant bought 264 gallons of spirit at fi!,f.i2. 80. 4J7). 
ber gal. j 378 gallons at /I's.g. io«, Tp. per gal. ; and 420'gallons at 
fe. 1 2. I S«. 61 / 1 , per gal. If he sell the whole quantity at Rs.iz. 4a. 
per gal,, what profit will he make by the transaction ? 

0 . Two numbers have for their o. c. M. C/g and for their 
'(,. C. M. 56385. What must the greater number be, if the less 

= 105 limes i?- of 

■ 4 ii a 4 

7 , Which is, the greater 


fW_7 


and express the difference as a decimal. 


1 8. Express /\i.r.6, 5«. lo.'f;^, as the fraction of Ah'.g. 8a. 10/). 

9 , Find by Practice the value of 29764 articles at AV. 1 . 1 la 

10 . Simplify Kbit + 2 Jr).£+ -foTsfl'll ^ 

11 . Simplify (25-4)* +(24-6)®- 12-7 x 98 - 4 +(- 6 )®. 



